The American Journal 
of Surgery 


THURSTON SCOTT WELTON, m.v., Editor 


Associate Editors 
Bradley L. Coley, M.p., Arnold S. Jackson, M.D., 


Modern Operative Cechntes 


Mitral Valvular Commissurotomy 


September 1952 


SIXTY-FIRST YEAR OF PUBLICATION 


= 
> 
E. Eric Larson, M.D, 
* cers 
ra 
~ 


EDITORIAL BOARD 


The American Journal of Surgery 


Editor THURSTON SCOTT WELTON, New Tork 
Associate Editors Buapizy L. Corzy, New York - Annotp 8. Jackson, Madison - E. Eric Larson, Los Angeles 


ADVISORY BOARD 


Craune S. Beck, Cleveland 
Crarence J. Berne, Los Angeles 
R. Bricuton, New York 

F. New York 
James T. Casz, Santa Barbara 
Ranpotpu Lee Crark, Jr., Houston 
Istpore Coun, New Orleans 
Frepericx A. Cotter, Ann Arbor 
Paut C. Cotonna, Philadelphia 
Gorpon S. Fanrni, Vancouver 
Hersert C. Fert, Brooklyn 

Emit Goetscu, Brooklyn 

A. Gorpon, Brooklyn 
Donacp Guturig, Sayre, Pa. 

Louis J. Hirscuman, Detroit 

Emite F. Hotman, San Francisco 
Craupe J. Hunt, Kansas City, Mo. 
Tuomas J. Kinwm, New York 


New York, Anrour Kripa 

New York, Aprian V. S. Lampert 
Chicago, Watter G. Mappock 

New Orleans, Urpan Mags 

Newark, Harrison §. MARTLAND 
New Orleans, RupotpH Maras 

St. Louis, Cart A. Mover 

Toronto, D. W. Gorpon Murray 
San Francisco, H. C. NArrziczr 
Baltimore, Emit Novak 

Newark, Ciarence R. O’Crow 
Boston, Louis E. PHANEUF 

Rochester, Minn., James T. Prirstizy 
Raleigh, Hupert A. Royster 
Philadelphia, Henry S. Rutu 
Memphis, Rosert L. SANDERS 
Baltimore, Grant E. Warp 
Woodland, Calif., J. Homer Woo tse 


The American Journal of Surgery is published monthly, by The American Journal of Surgery, Inc., 49 West 45th Street, New York 
19, N. TY. Yearly Subscription, $12.00 U. S. A.; $14.00 Canada and Pan-American Countries; $15.00 Foreign. Single Numbers 
$2.00; Special Numbers $4.00. Reentered as second class matter February 7, 1951, at the Post Office, New York, N. Y. and on February 
7, 1951, at Tork, Pa., under the act of March 3, 1879. September 1952—New Series, Volume LXXXIV, No. 3. Copyright, 1952, by 
The American Journal of Surgery, Inc. 
Change of address must reach us one month preceding month of issue. 


| 
} 
t 
| 
~ 
ry 


Carbuncle 
and 


STREPTOKINASE-STREPTODORNASE 


Sederle 


Rapidly Effective 
Easily Applied 


Tue elaboration of streptodornase by 
streptococci, as well as its action in 
liquefying the detritus that is so 
troublesome in abscesses—desox yribonucleo- 
protein—was observed several years ago. 
The time that has since elapsed has 

been employed by a Lederle research team 
in solving the difficult problem of 
producing streptokinase-streptodornase in 
a relatively nontoxic and stable 

form. V ARIDASE represents a triumph 

of ingenuity and research skill. 


Carbuncle is an infectious problem that 
requires combined medical and surgical 
treatment. Diet, adjustment of carbohydrate 
metabolism, immunity, all are factors 

that require investigation. At the 
appropriate moment, surgical intervention 

is usually required. Following it, 

necrotic material in the wound may be a 
problem. Local application of VaripAseE will 
help to clean up the wound and allow the 
full action of antibiotics, so that 

secondary closure may be done in due course. 


Other Indications 


Hemothorax—to dissolve the fibrinous 
exudate and facilitate easy aspiration. 


Empyema—to liquefy purulent or fibrinous 
deposits, whether of postpneumonic, pyogenic 
or tuberculous origin; and to permit complete 
removal of the resulting serous fluid. 


Chronic Suppurations—to remove necrotic 
debris, stimulate growth of healthy tissues 
and bring rapid healing in osteomyelitis, 
draining sinuses, infected wounds, necrotic 
ulcers, suppurative tuberculous adenitis, 
infected burns, decubitus, sinusitis, 

and chronic suppurative arthritis. 


Vial of streptokinase 100,000 units and 
streptodornase 25,000 units. 


*Trade-mark 
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LEDERLE LABORATORIES DIVISION aeascan Gyanamid courany 30 Rockefeller Plaza, New York 20, N. ¥ 


WOUNDS 
BURNS 
PERITONITIS 


: 


(4-aminomethylbenzenesulfonamide) 
hydrochloride is a new radically 
different sulfonamide. 

It is not inhibited by pus and has shown 

no tendency to produce drug resistant 
bacterial strains. 

Well tolerated and effective topically, 
Sulfamylon— usually combined with 
Streptomycin—has been successfully used for 
the prevention and treatment of wound 
infections, burn infections and peritonitis. 
Applied by means of wet dressings, 

by irrigation, by sponging or pouring into 
the peritoneal cavity in amounts up to 200 cc, 


Sulfamylon: 


WITH STREPTOMYCIN 


Supplied as 5 per cent solution in bottles of 100 cc. with a vial of 
Streptomycin 20,000 units. 


WINTHROP-STEARNS INC. © NEW YORK 18, N.Y. © WINDSOR, ONT. 
Sulfamylon, trademark reg. U.S. & Canada 
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Editorial 


TREATMENT OF Sort Part Tumors. . . . . . . . .  . Bradley L. Coley 


Original Articles 


RUPTURE OF THE INTERVERTEBRAL Disc IN INDUsTRY. FURTHER OBSERVATIONS ON THE END 


A résumé is given of the end results of 200 patients operated upon for rupture of the intervertebral disc as a result 
of industrial accidents between the years 1947 to 1949. 


REPLACEMENT RECONSTRUCTION OF THE Hip. . . . . Harold R. Bohlman 


The author reviews the various methods of treatment of fractures of the femoral neck during the past twenty-five 
years, describes experimental work with foreign materials in bone, cites case reports and comes to certain basic 
conclusions. 


BLADDER AND UreTer IN Gynecotocy. . . . . . . Roger Colgate Graves 


The author reviews the urologic complications of cervical carcinoma with their clinical management and discusses 
injuries to the bladder and ureter resulting from pelvic surgery. 


Hasuimoto’s Diszase (STRUMA LYMPHOMATOSA). A FAMILIAL INCIDENCE OF THREE 
Cases. . . . Paul E. Craig, Joseph L. Spann and Leo Lowbeer 


The histogenesis, pathology, differential diagnosis, treatment and a review of three cases of Hashimoto's disease 
occurring in full sisters. 


RETROPERITONEAL RUPTURE OF THE DUODENUM IN NON-PENETRATING ABDOMINAL 
TrauMA .._..___ . Isidore Cohn, Jr., Herbert R. Hawthorne and Alfred S. Frobese 


A review of the incidence, cause, associated injury, x-ray findings, diagnosis, treatment and complications of retro- 
peritoneal rupture of the duodenum due to non-penetrating abdominal trauma, with a case report. 


SuRGICAL CONSIDERATIONS IN REMOVAL OF RENAL AND URETERAL CALCULI. WITH SPECIAL 
EMPHASIS ON REMOVAL OF STAGHORN Catcunt. . . . S. Joseph Pearlman 


The author discusses general principles to be observed in the removal of renal and ureteral calculi, and their impor- 
tance to the prevention of recurrences, and gives technic of operations. A plea is made for more use of direct 
roentgenologic control at the time of operation in order to reduce the incidence of ‘false’ recurrences. 


SURGERY OF THE ESOPHAGUS THROUGH THE RIGHT CHEST. . ....... 
Max R. Gaspar and Edward N. Snyder, Jr. 


The authors present nine cases in which exposure of the esophagus through the right chest was employed, with 
results and comments. 


Contents Continued on Page 5 
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DOSAGE: millionths of a gram 
RESPONSE: millions of red blood cells 


RUB IN 
Bie 


Rubramin supplies vitamin B,,, the most potent anti- 
anemia substance known, in potencies to meet every need: 


15 MICROGRAMS PER 1 cc. ampuls 


1 cc. ampuls 
30 MICROGRAMS PER 5 ce. vials 
10 ce. vials 


50 MICROGRAMS PER 10 ce. vials 


Rubramin is aqueous, protein and pyrogen free, practi- 
cally painless on injection, safe even for patients allergic 
to parenteral liver, rigidly standardized in vitamin B,,. 
activity. 


Also available: Solution Rubramin Crystalline (Squibb Crystalline Vitamin B,. 
Solution) in 1 cc. ampuls, 15 micrograms of crystalline vitamin B,, per ampul, 
and 10 cc. vials, 30 micrograms of crystalline vitamin B,. per cc. 


SQUIBB 


*RUBRAMIN’ (REG. U.S. PAT. OFF.) 1S A TRADEMARK OF E. R. SQUIBB & SONS 
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CANCER OF THE BREAST . +. +Donald E. Ross 
A review of the history of cancer of the breast; the value of pre- and postoperative radiation; the problem of the 
inoperable case; radical measures. 

IscHEMIC FIBROSIS OF THE LOWER ExTREMITY IN CHILDREN 


Donald S. Miller, Leo Markin and Edward Grossman 


The authors present a review of ischemic fibrosis of the lower extremity in children and report seven such cases. 


A Metuop or ANESTHESIA FOR Minor SurRGICAL Procepures. Melvin L. Bernstine 


Description of an anesthetic agent and of a small, simple apparatus for administering it in minor surgical procedures. 


SPINAL ANESTHESIA FOR SPINAL OPERATIONS . . . Cole 


A report of sixty-six cases of spinal anesthesia (with dosage) in spinal operations. 


Mu MesoTHeLiAL Cysts OF THE PERITONEUM 
James S. Krieger, Edwin R. Fisher and M. R. Richards 


A discussion of mesothelial cysts of the peritoneum with a presentation of a case of multiple intraperitoneal meso- 
thelial cysts. Operation and findings. 


RECURRENT APPENDICITIS IN EACH TRIMESTER OF PREGNANCY. WITH A CAsE REPORT IN 


EacH TRIMESTER . +. +. «Melford B. Jorgensen 
A review of recurrent appendicitis during pregnancy with illustrative case reports. 


Modern Operative Technics 


TRANSECTION OF A CORONARY ARTERY DURING THE Course OF MITRAL VALVULAR Com- 
MISSUROTOMY. . ._ . Lowell L. Lane, Franklin C. Massey and Charles P. Bailey 


A detailed review of a case in which transection of the circumflex branch of the left coronary artery occurred inci- 


dent to the performance of mitral valvular commissurotomy. This complication is reported for the first time in the 
world literature. 


Surgical Review 


Review or 4,284 Fracrurrs. . . . . George Miyakawa 


A review of 4,284 various fractures treated at a hospital in a coal mining area. Methods of treatment and evaluation 
of the end results are given. 


Contents Continued on Page 7 
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Bifocaine 


Comparison of Postoperative Postoperative Narcotics Virtually Eliminated 

Narcotic Needs A comparison of 87 Efocaine-treated patients (14 different 

Efocaine Group ; surgical procedures) with an equal number of untreated patients 

and Control Group \ ' . showed that Efocaine effects a remarkable reduction in 
postoperative narcotic needs.+ 


MORPHINE SULFATE CODEINE MEPERIDINE 


25,000 


20,000 


15,000 


Grains Control. Efocaine Control Efocaine Control Efocaine 
Group§ Group Grains 


Group Group Group Group 
§Total drug requirements of analogous surgegy obtained trom hospital records. : 


E. FOUGERA & COMPANY. INC 
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% 
40 40 
21,025 
20 = 
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Streamlined Articles 


CONGENITAL ABSENCE OF GALLBLADDER. . . . ~~. Harold D. Caylor 


A discussion of the anatomy, symptoms, diagnosis and operation in cases of congenital absence of the gallbladder. 


Beverly H. White, Robert R. Rector, Joseph M. Miller and William A. Oktavec, Jr. 
Asa result of doing the Bolen test for cancer on 303 patients, the authors conclude it is not sufficiently accurate for 
use as a screening examination by the average physician. 


Case Reports 


SuccessFuL Direct Aortic EMBoLectomy. Norman W. Thiessen and Norman L. Marxen 


A case of successful aortotomy for embolus is reported, with the patient living twenty-seven months postoper- 
atively at the time of this report. 


AcuTE TENSION PNEUMOPERITONEUM CAUSING TENSION PNEUMOMEDIASTINUM. A PRE- 
LIMINARY RepoRT . . . . . . . . . . . . « «M. G. Baggot 


Three cases are described of mediastinal emphysema following the introduction of a large body of air into the 
abdominal cavity during celiotomy. The etiology and diagnosis are discussed and recommendations made. 


Non-TRAUMATIC DIAPHRAGMATIC HERNIA WITH ComPLETE EvisCERATION OF THE LIVER. 
REPAIR WITH TANTALUM Wire Mesu__. Robert P. Dutlinger and Samuel B. Fluke 


A brief consideration of diaphragmatic hernia. A case report is presented of a non-traumatic acquired hernia with 
complete evisceration of the liver in an elderly male. A satisfactory repair was accomplished employing tantalum 
wire. 


ANOMALY OF THE VAS DererReNS. . . . Emile Bloch and W. C. Miller 


Report of an unusual congenital anomaly, that of failure of union between the epididymis and the testis; physical 
findings and surgical procedure. 


New Instruments 
New AID IN THE MANAGEMENT OF Cotes’ FRAcTURE . _E. Sherburne Lovell 
PRoBLEMs IN Wet CoLostomMy MANAGEMENT FOLLOWING RADICAL PELvic SurGcery. Use 


or A New Giant BALLOON CATHETER . .... . . 
John W. Bell, Masao Yatsuhashi and Langdon Parsons 
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410-125 


Made to exacting standards of fine work- 
manship and materials, Sklar obstetrical 
forceps are outstanding for their depend- 
ability, design and precision construction. 


No. 410-60. Hirst, length 10 inches. 

No. 410-110. Piper, for after coming head in 
Breech presentation, length 17% inches. 

No. 410-10. DeLee, standard, length 14 inches. 
No. 410-125. Hawks-Dennen, with traction 
curve, length 15% inches. 

No. 410-65. Barton, length 14 inches. 

No. 410-70. Barton. Traction Handle, 

(not illustrated ). : 

No. 410-75. Kieland, length 1514 inches. 

No. 410-80. Luikart, length 15% inches. 

No. 410-90. McLean, blades modified by Lui- 
kart, length 14 inches. 


No. 410-30, Bill traction handle (not illustrated) 
may be used with any obstetrical forceps with 
standard type handle. 


SKLAR products available 
through accredited Surgical Supply Distributors. 


Shklar LONG ISLAND Y. 


CAUTION! If the name 
SKLAR is not stamped on the 
instrument, it is not a genuine 
Sklar Product. 


ARGCTETRICAL EORCEPS 
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f bohyd alin 
or greater carbohyarate 


> 


10% Ver ® SOLUTIONS 


(INVERT SUGAR) 


for twice the calories of 5% Dextrose 


in equal infusion time 


with no increase in fluid volume or ven damage 


Travert is a trademark of BAXTER LABORATORIES, INC. 
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10% JF POVENT, 


(INVERT SUGAR) 


provide twice as many calories as 5% Dextrose 


equal infusion time 


... with no inerease in fluid volume or vein damage 


Until recently, the limited rate of dextrose utilization has 
made it impractical to administer adequate carbohydrate 
for many patients. New Travert Solutions help 
overcome this difficulty. 


Travert Solutions are utilized more rapidly at similar or at 
greater rates of infusion than dextrose. A liter of 10% 
Travert Solution (400 calories) requires no more time for 
administration than a liter of 5% dextrose (200 calories) 
—yet the patient gets twice as many calories! 


SUCROSE 


/ 10% Travert Solutions are 


/ available tn water or saline 
in 150 cc., 500 cc., 1000 cc. sizes. 
For the treatment of potassium 
deficiency, 10% Travert Solutions 
| with 0.3% potassium chloride are also 
/ available in 1000 cc. containers. 


Travert Solutions are 
prepared by the hy- 
drolysis of cane sugar / 


—and are composed of 
equal parts of D-glucose 
(dextrose) and D-fruc- 
tose (levulose) 


/ D-GLUCOSE 


a 
/ 
] 


/ 
prrescitte Jravert / D-FRUCTOSE ee / 


1 to provide nutriment quickly / 


to spare protein... / 
2 greater protein-sparing action 
than dextrose / 


3 to help maintain hepatic function / 
4 to inhibit ketosis 


Travert is a trademark of BAXTER LABORATORIES, INC. 


products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois * Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES « EVANSTON, ILLINOIS 


= 
SOLUTIONS 
Travert.10% 
10% Invert Sugar 
in Water 
| 
= 
/ 
/ 
/ 
jf 
/ 

/ 
/ @ 


give Yourself a surgical treat 


The next time you close the rectus sheath, ask 
the nurse for your Davis & Geck suture with an 
Atraumatic® needle. Note how smoothly the 
Atraumatic needle carries the suture through the 
tissue with less trauma, less effort, and greater 
speed. How different from dragging through a 
double thickness of suture threaded on a conven- 
tional needle with its trauma, greater effort, and 
the frequent annoyance of the suture slipping out 
of the needle eye. 


Some surgeons have limited their use of Atraumatic 
needles to the suturing of the more delicate tis- 
sues such as the gastrointestinal tract. However, 
it should be noted that the same advantages can be 
obtained from the use of Atraumatic needles in 
approximating tougher tissues such as peritoneum 
and the rectus sheath. There is less trauma to the 
tissues and greater facility in suturing. 


Atraumatic needles are practically the same diam- 
eter as the sutures. A special flange holds the su- 
ture securely, with smooth continuity. The needles 
are of finest steel; you are certain of their sharp- 
ness. Atraumatic needles are firm without being 
brittle and resilient without bending out of shape 
easily. 

Ask the O. R. Supervisor to provide you with 
Davis & Geck sutures with Atraumatic needles. 


Atraumatic’ needles 


Available in over 300 needle-sutures. 


Davis & Geck.Inc. 


57 Willoughby Street IG> Brooklyn 1, N. Y. 
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IN SIX DESIGNS... 


@® by Austenal Laboratories, Inc. 


STRONG...INERT... 


Orthopedic Surgeons, who have for years been seek- 
ing practical, ready-made hip prostheses to replace the 
femoral head and neck, will find in the six Vitallium 
hips illustrated here clinically proven prostheses which 
will help to meet their urgent needs. 

Aseptic necrosis, osteoarthritis, ankylosis, ununited 
fractures, fresh fractures in elderly patients, derange- 
ment of the hip joint, and congenital complications are 
some of the indications for the use of a hip prosthesis. 

The Vitallium hips offer a variety in design which 
permits the selection of the type of appliance best 
suited to the patient’s requirements. 


@ MOORE TYPE (Self-Locking) HIP 


This prosthesis closely approximates the anatomical aspects 
of the upper femur. A substantial collar and intramedullary 
stem transmit the main stresses to the femoral neck and shaft. 
The trochanteric portion is made thin and wide to prevent 
rotation. It is available in four head diameters. A special Rasp 
is used to prepare the cavity. 


© McBRIDE TYPE (Door Knob) HIP 


A strong and stable appliance with a threaded intramedullary 
shank to provide wide distribution of weight bearing stresses. 
The appliance is screwed into place by rotating it back and 
forth so the self-tapping threads cut their way to a firm seating 
position. A thread-cutting tap is available to prepare the bone. 
The greater trochanter is re-positioned over the hook and se- 
cured with a bone screw. Two head sizes. 


@ F. R. THOMPSON TYPE HIP 


The oval shoulder and stem transmit weight bearing stresses 
to the femoral neck and shaft. Available in a right and a left 
hip style to provide normal anteversion and also in a straight 
style. There are two head diameters in each of the head styles. 
A Rasp is available to facilitate preparation of the medullary 
cavity for close adaptation. 


Limitation of space does not permit full description of the salient 
features of each prosthesis. Write for more detailed information, 
including size data and suggested operating techniques. 
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HIP PROSTHESES 


CLINICALLY PROVEN 
... AND LONG WEARING 


All of these prostheses aré a result of careful thought, 
trial and study on the part of the initiating surgeon. 
All have been implanted successfully in a number of 
patients, and their use is recommended in properly 
selected cases. They are strong, well-designed and 
will wear indefinitely. The head portions are smoothly 
polished and (except F) are hollow for lightness. 

The suitability of Vitallium appliances for perma- 
nent implantation has been proven incontrovertably 
through 15 years of use. It is the full confidence in 
Vitallium surgical appliances—in their strength, 
inertness, and absence of unfavorable tissue reaction 
—that has stimulated the demand and the design 
for these Vitallium hip prostheses. 


© MODIFIED JUDET TYPE HIP 


A popular strong one-piece appliance. The recessed under- 
part of the head seats firmly over the pre-shaped stump of the 
femoral neck. This takes the main weight-bearing strain. The 
stem penetrates the lateral cortex of the femur, provides 
stability and prevents rotation. Available in two head dia- 
meters and seven nail lengths in each. 


@ J. E. M. THOMSON TYPE (Light Bulb) HIP 


The round head tapers into an oval cone-like neck and then 
into a three-flanged nail stem. The neck follows the shape of the 
inner cortical aspect of the neck of the femur and rests on it. 
The oval neck and the three-flanged stem help provide stabil- 
ity and prevent rotation. One head diameter and stem length. 


@ LIPPMANN TYPE HIP 


A rigid, well-balanced intramedullary prosthesis, with broad 
distribution of weight bearing stresses. It is assembled in the 


: ORDER THROUGH YOUR 
patient's femur during operation. The head portion is free to DEALER 
rotate on the pivot rod. Muscle pull and weight bearing pre- SURGICAL 
vent dislocation of the head. Two head styles are available in 
the same diameter. One provides a shorter head-neck length. 


AU STENAL 


24 EAST 39th STREET + NEW YORK 16,N.¥.: 
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BLOOD SULFA CONC. 


BLUUD ULLU URAL AU 


Hours after Ist dose 
1 2 4 6 7 


SULFOSE is more effective 


—higher, more prolonged blood levels than any other 
sulfa preparation studied—single or combination! 


—excellent tissue distribution—spinal fluid levels supe- 
rior to those produced by single sulfonamides 


—superior antibacterial potency, because of potentiating 
action of sulfonamide mixture 


SULFOSE is better tolerated 
—higher solubility in acid urine than single sulfonamides 
(with acetyl derivatives), minimizes danger of renal 
blockage 
—minimal tissue toxicity; blood cell damage, nausea, 
vomiting, etc., occur less frequently than with single 
sulfa therapy 


SULFOSE is a triple sulfa 
—danger of sensitization is minimal because each sulfa 
component is given in low dosage. Sensitization becomes 
more frequent when daily doses of a sulfa drug exceed 
4 


SULFOSE is more convenient 
—low daily dosage requirement (4 Gm. for adults) means 
minimal interference with rest 

—alkali adjuvant less likely to be needed than with 

single sulfa therapy 
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preparation equals Sulfose 


SULFOSE 


Triple Sulfa 


Sulfisoxazole 


Sulfadimetine 


Dosage Schedule: 


SULFOSE 


Triple Sulfa “B” 4 gms initially, 1 gm 6 hrs. later 
Sulfadimetine j 


Sulfisoxazole 4 gms initially, 2 gms 6 hrs. later 


SULFOSE is more economical 


—costs less per dose than modern single sulfas; also, 
fewer doses are needed 


SULFOSE is palatable 


—insures acceptability to patient 


For all infections amenable to systemic sulfa therapy. 
Suspension SULFOSE contains sulfadiazine, sulfamerazine 
and sulfamethazine in a special alumina gel base. 


Suspension 


SULFOSE 


Triple Sulfonamides Wyeth 


Supplied: Bottles of 1 pint. 
Also available: Tablets SULFosE, 0.5 Gm.: bottles of 100. 


1. Berkowitz, D.: To be published. 
2. Lehr D.: New York State J. Med. 50:361 (June 1) 1950. 
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Retention Relieved 
Pharmacodynamically 


URECHOLINE® is highly effective in the prevention and 
control of bladder dysfunction including postoperative urinary 
retention. It increases muscular tone of the bladder and 
produces a contraction sufficiently strong to initiate micturition 
and empty the bladder. Encouraging results also have been 
reported following the use of URECHOLINE in gastric retention, 
abdominal distention, and megacolon. 


Reprint of recent clinical report available on request 


URECHOLINE” Chloride 


(Bethanechol Chloride Merck) 


COUNCIL ACCEPTED 


Research and Production aM MERCK & CO., INC. 
i Manufacturing Chemists 

for the Nation’s Health VS RAHWAY, NEW JERSEY 

in Canada: MERCK & CO. Limited Montreal 


‘© Merck & Co., Inc. 
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more rapid relief of pain 
WITH THE motorized intermittent 


tractolator’ 


WHEN CERVICAL TRACTION IS INDICATED 


“Some patients who had previously received 5 to 8 
pounds of constant traction without relief obtained 
rapid relief when 25 to 50 pounds of force were ap- 
plied... . Constant inadequate traction will not provide 
relief of pain; whereas adequate traction, even though 
applied intermittently, will often provide relief." 


Intermittent Traction for Herniated Disecs—by Bernard 
Judovich, M.D., Golda R. Nobel, M.D. Medical Times, 
Jan. 1952; Pain Syndromes—Bernard Judovich, Wil- 
liam Bates. F. A. Davis Co., Philadelphia, 4th edition 
(in press) 1952. 


Suitable for Hospital 
or Office Therapy 


e Comfortable 
e Sturdy 
e Automatic 


The Motorized Intermittent Tractolator 
is now in daily use in physicians’ offices 
and hospitals. It is a dignified, hand- 
some addition to your professional equip- 
ment, designed in consultation with the 
medical profession. Duration and amount 
of pull are automatic, once set for treat- 
ment. The apparatus is easily adjusted 
to the individual patient. Complete, 
simple instructions are provided with 
each Tractolator. 


Pain in the Shoulder, Neck, and Arm; 
Brachial Plexus pain due to: 
e Herniated Cervical Disc 
e Osteoarthritis of the Cervical Spine 
e Narrowed Intervertebral Foramen 


e Other Conditions in Which Cervical 


Traction is Indicated 


With the Motorized Intermittent 
Tractolator, it is now possible 
for the physician to supervise 
administration of a carefully 
graduated, smooth traction 
force with pulls up to 50 pounds 
... safely, precisely and 
automatically .. . affording 
relief of pain often 
unobtainable through 

other techniques. 


The Moforized Intermittent Tractolator is 
also available as a bed apparatus for 
cervical and lumbar traction. Details on 


request. 


WRITE FOR INFORMATION, 


*Patent Pending 


CASE HISTORIES, LITERATURE 


A 251 South 17th Street 
Louis Yellin, Inc. 
Surgical & Orthopaedic Appliances Philadelphia 34, Pa 
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SUBTROCHANTERIC 
AND HIGH SHAFT 
FRACTURES 


FOR IMMEDIATE DELIVERY 
WIRE OR PHONE: DAY~-7195 
NIGHT-2-2115 


Manufactured Exclusively By ... 


THE BERIVON 


Box 1851 
MERIDIAN, MISSISSIPPI 
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VARIATIONS IN DIAMETER 
DECREASE TENSILE STRENGTH 


T Re Ethicon's exclusive Tru-Gauging process provides remark- 


able uniformity of gauge and strength. All Ethicon Surgical 
TRU- UGED Gut testing standards are far above U.S.P. minimum tensile 


e ud strength requirements, permitting the use of smaller strands 


without sacrifice of suture strength. 


ETHICON SUTURE LABORATORIES INCORPORATED 


SUTURE LABORATORIES AT NEW BRUNSWICK, N.J-' CHICAGGO, SAD PAULO, BRAZIL: BSYONEY, AUSTRALIA: EDINBURGH, SCOTLAND 
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COMPLETE ABSORPTION AT THE PROPER TIME 


ETHICON al 
Tru-Chromicized 


minimizes foreign body irritation 
after the wound is healed 


Ethicon Tru-Chromicized Surgical Gut provides a safe margin of suture-holding 
strength during wound healing—but digests soon after the suture is no longer needed. 


How Tru-Chromicizing Provides Safety and Reduces Irritation—In Ethicon’s ex- 
clusive Tru-Chromicizing process, the individual ribbons of raw gut are chromicized 
before they are spun and dried. The chrome is evenly distributed and each 
portion of the strand, throughout the cross-section, has the same chrome content 
and enzyme resistance. 


This more uniform chrome distribution not only assures maintenance of tensile strength 
throughout the normal healing cycle, but also provides an adequate safety margin 
for delayed healing. When the need for support has passed, complete digestion of 
the suture takes place. 


Tru-Chromicizing permits the use of smaller sutures because Ethicon small sizes retain 
their holding power almost as long as larger sizes. 


YOU COULD MAKE THIS SIMPLE TEST 


Loops of gut were tied around a glass tube and 
immersed in 1 % trypsin solution. After 200 hours 


(comparable to 6 months in tissue) the residue 
was spread on glass plates. Note the difference. 


1. Ordinary surface chromicizing shows residue of 
undigested knots and suture fragments. 


2. Tru-Chromicizing permits complete absorption, no 
undigested residue. 
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AOMS 


first Woven Ureteral Catheters 
manufactured in this country 


first in convenience and efficiency 


To the flawless performance of A.C.M.|. nylon woven catheters is added 
the extra convenience of instant recognition of size —by identifying 
the number of circular color bands at the proximal end...and instant 
location of the 25 cm. marking by a circular band of the same color. 


...with Distinctive 


COLOR BANDS 


1 Instant Recognition of Size—by counting number 
of circular bands at end cf catheter. 


Instant Determination of Length of 
Catheter Passed —by markings at 1 cm. and 5 cm. 
intervals, and special color marking at 25 cm. 


Other A.C.M.1. features include precision-woven eyes of proper shape 
and proportion, precision-size for constant, rapid drainage, and pre- 
cision-smooth symmetry from end to end. Available in X-ray and non- 
X-ray types with variety of tips to meet all requirements and preferences. 


TRADE: 


ESTABLISHED IN 1900 < BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 


cfmevican Makers 


1241 LAFAYETTE AVENUE _ NEW YORK 59, N.Y. 
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Stomach 
(tubo-valvular 
gastrostomy) 


IMPROVED ANASTOMOSIS CLAMPS 


The oblique, aseptic, end-to-end ileac anastomosis has 
become a procedure of choice in the management of small 
intestinal obstruction complicated by the presence of non 
viable bowel, either from strangulation or other cause. 
Laboratory study indicates this anastomosis is highly 
reliable, either in the presence or absence of obstruction. 
Dennis clamps for this anastomosis have short (5.6 cm.) 
jaws with less springiness to crush the tissue at the tips 
than others; therefore they may be more easily removed 
during the anastomosis. The narrow jaws taper gradually 
to a 4mm. thickness at the base, have deep, sharp, match- 
ing longitudinal grooves. The clamps are 20.8 cm. in 
length, have the box lock, stainless steel. (Procedure is 
illustrated in detail in ARMAMENTARIUM Number 
Five, sent free on request.) Each, $17.50. Set of two, $35.00 


INSTRUMENT MAKERS TO THE PROFESSION SINCE 1895 


OV Mueller 


330 S. HONORE ST., CHICAGO 12, ILL. 


McNEALY-GLASSMAN 
NON-TRAUMATIZING 
VISCERA-HOLDING 
FORCEPS 


A forceps of unusual flexibility, this 
improved instrument is sufficiently 
strong and secure in its application 
to prevent the tissues held in its 
grasp from being easily dislodged. 
However, even when applied to very 
delicate structures, the forceps has 
little tendency to crush or tear: four 
ratchets in its locking device allow 
a wide choice in the amount of force 
the surgeon can apply. The approxi- 
mating jaws are about 1 cm. wide, 
have no sharp corners. Curved 
shanks permit encirclement of cer- 
tain structures without crushing or 
constriction. The forceps is 6 inches 
long, nicely made, with box lock. 
Stainless. Each, $9.75 


Clarence Dennis 
M.D. 
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it would take 
a troop of trailers 


. . . To house all of the patients who represent each of the many 


conditions for which short-acting NEMBUTAL is effective. 


_ = COUNT AT LEAST 44 PEOPLE, if you could see them all 
at once. For over 44 uses is the clinical record for short-acting 
NEMBUTAL since it was introduced in 1930. 


Case after case from the 570 published reports shows that 
adjusted doses of short-acting NEMBUTAL can achieve any de- 
sired degree of cerebral depression—from mild sedation to deep 
hypnosis. And this is accomplished with only about half the dosage 
required by many other barbiturates. 


Remember: 
In equal oral doses, no 


other barbiturate combines The dosage is small, the margin of safety is wide. Note, too, the 


QUICKER, BRIEFER, shorter duration of effect, the virtual freedom from cumulative 
MORE PROFOUND effect and ‘‘hangover,”’ the definite economy for your patient. 
ccceee a. For your copy of the new booklet, “44 Clinical Uses for NEMBU- 


TAL,’ write Abbott Laboratories, North Chicago, Ill. Perhaps 
it will suggest to you additional effective uses 


for short-acting NEMBUTAL in your practice. Obbott 


7 
/ FOR INSOMNIA AND 


SIMPLE SEDATION 
mM U try the 50-mg. (%-gr.) 


NEMBUTAL Sodium Capsule 


/ 
(PENTOBARBITAL, ABBOTT) / 
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Smaller sizes of D & G surgical gut hold the 
uterine artery longer than larger sizes 


Surgeons now recognize that smaller sizes of surgical gut maintain their 


integrity in a wound longer than larger sizes, because smaller amounts of 
foreign protein provoke less tissue reaction and less absorption. 


Comparison of breaking strength Waters’ showed that in postpartum perineal repairs, 0000 chromic gut 
and holding strength in fascia of} = lost only 5 ounces of its tensile strength from the third to the seventh 
various sizes of surgical gut day. He found faster healing and less pain. 


Pounds Oo 6 8 10 12 14 16 18 Pounds 


The strength of a sutured wound is no greater than the holding power 
of the tissues. Burke* showed that fascia will tear before 00 surgical gut 
breaks in it. D & G chromic 0 breaking strength on a knot pull is over 
8 Ibs., while the holding power of fascia is less than 8 Ibs. Surgeons should 
use the smallest size suture which exceeds the holding power of the tissue. 
Only D & G offers “timed-absorption” surgical gut D & G surgical gut sutures are chrome- 
tanned to prevent premature digestion and keep the wound firmly united 
during the critical first days. Digestion is speeded as the wound heals. 
Finally there is complete absorption of the suture. 
This is “timed-absorption”—unique with D & G surgical gut. For a free 
copy of the D & G booklet, “The Advantages of Smaller Sizes of Sutures,” 


a review of the literature on this important surgical concept, write to: 


a Davis & Geck Inc. 


1. Waters, E. G.: Fine Chromic Catgut in Surgery . 
and Obstetrics, Bull. Margaret Hague Mat. A UNIT OF AMER/CAN Gaanamid company 
Hosp. 1(4): 102 (Dec.) 1948. 


2. Burke, J.: A Consideration of the Suture Prob- ' ® 
lem, American Journal of Surgery, 49: 303, 1940. 57 Willoughby Street, IO> Brooklyn 1, N.Y. 
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Steady suction applied at A 
draws accumulated liquid and 
gas into the outer tube and 
simultaneously sucks atmos- 
pheric air into the inner (poly- 
ethylene) tube through the 
minute opening in B. 


The small, continuous intake of 
air prevents the creation of a 
vacuum and thus prevents col- 
lapsing of the intestine around 
the tube and the resultant ob- 
struction of the drainage holes 
by in-drawn mucosa. 


GEORGE P. 


first! 
The DEVINE TUBE 


... for decompression 
in intestinal obstruction 


This new double-lumen, air-vent tube overcomes the problem 
of vacuum mucosal obstruction! and permits rapid, constant 
drainage—as much as 6000 ce. within 24 hours.” 


It may also be used as a vacuum-free, intralumen sump tube 
by switching the suction to the air-vent(B). Price, $9.75 each.* 


A modification of this model, without the mercury-weighted 
tip, is also available for rapid and complete evacuation of 
stomach contents.* Price upon application. 


For Use with The Devine Tube 


The sturdy little Pilling Gastric Suction 
Pump. Will evacuate 3000 cc. of air per 
minute on house current. Can be run 
continuously for days and won’t burn out. 
AC only. $59.00 each.* 


Order Direct From 


& SON CO. 


3451 WALNUT STREET, 


1. Devine, J. W., and others: Virginia M. Monthly 79:17 (Jan.) 1952 
2. Devine, J. W., Jr.: J.A.M.A. 148:115 (Jan. 12) 1952 
3. Devine, J. W., Jr., and Morrison, R. L.: Am. J. Surg. 83:396 


* Prices subject to change without notice. 


PHILADELPHIA 


(Mar.) 1952 
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How to 
the Sterile field 


The Shampaine $-1502 
Major Operating Table 


The only major operating table with: 
@ All controls outside the sterile field, at head-end 


@ Controls never obscured by drapes 


@ And the armboard does not block access to controls 


Compare! Write for further information and give name of your dealer 


Shampaine Company, Dept. T-9 
| 1920 South Jefferson Avenue, 
St. Louis 4, Missouri 
| Please send me complete information about the 
| Shompaine S-1502 Major Operating Table. 


Name of my d 


Shampaine of course. 


ADDRESS 


23 
/ 
| | = um é 
Vv 
Vv 
Vv 
| 
| 
| 
er 
course. | 
| 
j 
| 


The Ants © 


forerunners 
of the 
modern 
wound 

clip 


Amazonian Indians used sazba ants to co-apt wounds— 
an ingenious and practical use of the fact that the ant’s 
a fore and hind pinchers held tightly after the ant’s head 
had been removed. 
Propper Serature Wound Clips use the same principle 
but more scientifically. Their advantages are: 


@ minimal damage to skin edges 
@ easily adjustable after application 


9 reinforcement of spur extensions provides greater 
strength at point of bending 


@ easy removal without cutting permits repeated use 
@ precision-made of inert 18% nickel silver 


@ exclusive Pore Sealed finish makes these clips as non- 
corrosive as gold or silver 


SERATURE 
‘spur WOUND CLIPS 


Samples available upon request. 


PROPPE MANUFACTURING COMPANY « INC, 


10-34 44th DRIVE, LONG ISLAND CITY 1, NEW YORK 


PJO-5 
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FOR A NORM 


Palatable, liquid HYOTOLE®-12 combines therapeutic amounts of vita- 
min B,. with seven other principal components of the B complex, 
including folic acid, ferrous sulfate, and a concentrated liver fraction: 
to promote formation and normal development of erythrocytes. 
HYOTOLE-12 is supplied in pint SPASAVER® and in gallon bottles. 


Each 30 cc. contains: Ferrous Sulfate, U.S.P., 1.3 Gm.; Vitamin Bis, crystalline, 25 mceg.; thiamine 
HCI., 10 mg.; riboflavin, 2 mg.; pyridoxine HCI., 1 mg.; panthenol, 2 mg.; niacinamide, 30 mg.; 
choline C!., 20 mg.; folic acid, 5 mg.; liver fraction (Whipple), 1 Gm. 
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First-a superior optical system which permits the utilization of 


lower intensities to provide uniform illumination of all deep cavity surfaces. Quality 
of light, with proper intensity, is the key to better vision. Conventional provisions for 
“step-up” intensities, which tend to produce contrast and eye-fatiguing glare, are 
eliminated as unnecessary ... DEMAND CASTLE QUALITY. 


When Light-dome is. pox. 


tioned at either extremity of the 
track mounting, no part of its 
assembly will penetrate the haz- 
ardous 5-foot-from-floor area in 
which explosion-proof equipment 


is mandatory. Constant appre- l WUT, Pass ed 


hension and need te check this e SHADOW REDUCTION 
point for safety is completely 


eliminated...DEMAND CASTLE © COLOR CORRECTION 
SAFETY. @ TEMPERATURE CONTROL 


W i] th oper. a ting tabl E at its lowest horizontal position, the Castle No. 12 Major Light 


provides a constancy of working intensity for an unbroken distance of 24 inches, extending from 
the light pattern at the surgical site towards the light source. This important feature compensates 
for varying tables elevations, and eliminates functional mechanisms for such adjustments... 
DEMAND CASTLE SIMPLICITY. 


WRITE TODAY for complete information and catalog on scientific surgical lighting 


WILMOT CASTLE COMPANY 


e | 4 14/2 University Ave. Rochester 7, N. Y. 
STERILIZERS AND LIGHTS 
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Epistaxis (nosebleed), like much more complicated hemorrhage, may be 
so easily controlled with Koagamin. By its direct action on the blood, 
Koagamin reduces the clotting time in most cases, is thus more useful 
than vitamin K, indicated only in low blood prothrombin and requiring 
hours for effectiveness. In such cases, Koagamin is recommended in 
conjunction with vitamin K to effect faster control. 


Recommended dosage in Epistaxis: 2 cc. intramuscularly. In severe or 
prolonged cases: 3 cc. intravenously, and 2 cc. intramuscularly, there- 
after as required. 


KOAGAMIN 


An aqueous solution of oxalic and malonic acids for parenteral use.) 
In 10 cc. diaphragm-stoppered vials. 
Descriptive literature and comprehensive dosage chart upon request. 


THERAPEUTICALLY etfective in aiding control of bleeding gastric and 
duodenal ulcers, hematemesis, hematuria, uterine 
bleéding, the dyscrasias, etc. 

PREOPERATIVELY minimizes oozing, assures a clearer surgical field. 


POSTOPERATIVELY controls secondary bleeding. 


Available Through Your Physician's Supply House or Pharmacist 


CHATHAM PHARMACEUTICALS, INC. NEWARK 2, NEW JERSEY, U.S.A. 
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An Important Adjunct 


| IN NUTRITIONAL THERAPY 


Only in recent years has the important rela- 
tionship between nutrition and the successful 
outcome of surgery and prompt postopera- 
tive recovery been fully realized. Pre- and 
post-surgical emotional stress, and the phys- 
iologic strain imposed by surgery and by 
drug administration, frequently result in ano- 
rexia, disordered digestive functioning, and a 
resultant lowered nutritional status. In such 
instances, an over-all dietary supplement 
which is highly palatable and easily digested 
becomes an important adjunct in therapy. 
The dietary supplement, Ovaltine in milk, 
providing substantial amounts of all nutri- 


ents known to be essential, has wide appli- 
cability for greatly improving the nutritional 
intake of the patient. Its excellent quality 
protein supplies an abundance of all the es- 
sential amino acids. Its physiologic advan- 
tages of appeal to the palate, easy digesti- 
bility, quick availability of nutrients, bland- 
ness, and fluid consistency add importantly 
to its usefulness. The table below shows its 
generous contribution. 

Ovaltine is available in two varieties, plain 
and chocolate flavored, both similar in their 
wealth of nutrients. Children especially enjoy 
Chocolate Flavored Ovaltine. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


CGraltine | 


a 


ree Servings of Ovaltine in Milk Recommended for Daily Use Provide the Following Amounts of Nutrien 


(Each serving made of )2 oz. of Ovaltine and 8 fl. oz. of whole milk) 


MINERALS 
“CALCIUM. ...... 112Gm. MAGNESIUM... 120 mg. 
mg. MANGANESE... 0.4 mg. 
0.006 mg. *PHOSPHORUS... 940 mg. 
FLUORINE... 3.0 m 1300 mg. 
mg SODIUM........ 560 mg 


VITAMINS 
*ASCORBIC ACID... 37mg. PYRIDOXINE.... 0.6 mg; 
ee 0.03 mg. *RIBOFLAVIN.... 2.0 mg. 
200 mg. *THIAMINE...... 1.2 mg. 
FOLIC ACID...... 0.05 mg. *VITAMINA..... 3200 1.U. 
6.7 mg. VITAMIN Biz.... 0.005 mg. 


*VITAMIN D..... 420 1.U. 


*PROTEIN (biologically complete)............. 
*CARBOHYDRATE......... 
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PANTOTHENICACID 3.0 ng 
65 Gm. 
*Nutrients for which daily dietary allowances are recommended by the National Research Council. 


“The advantage of using 


a single agent for 
scrubbing the patient’s 


skin and the surgeon’s 
hands is evident.’ 


pHisoHex, routine 2 minute “surgical hand prep” 
in leading hospitals, is now used extensively for 
preoperative preparation of the patient’s skin. 

Rapid in action pHisoHex makes skin virtually sterile in most 
instances, not merely surgically clean. 

Long-acting pHisoHex inhibits bacterial growth for hours and 

days because it is adsorbed to skin. 

Safe and gentle pHisoHcx is hypoallergenic, nonirritating; it con- 
tains no alkali, potash, fatty acids or coconut oils. 


® 
PX (PHISODERM® WITH HEXACHLOROPHENE 3%) 


Continuous hand antisepsis is practically assured 
the surgeon who uses pHisoHex daily and ex- 
clusively. For office and home use pHisoHex is 
available in a 5 oz. refillable squeeze bottle. Also 
in pints and gallons. 


INC. NEW YORK 18,N.Y. WINDSOR, ONT. 


1. Artz, C. P., Pulaski, E. J., and Shaeffer, J. R.: 
U. S. Armed Forces Med. Jour., 2: 819, May, 1951. 


PHISOHEX AND PHISODERM, TRADEMARKS REG. U.S. & CANADA 
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and 


URGER 


CREMOTHALIDINE®, delicious, sassafras-flavored, creamy suspension of SULFATHALIDINE®, 
simplifies oral medication for enteric bacteriostasis prior to intestinal surgery. CREMOTHALIDINE 
therapy produces a profound reduction in intestinal bacterial flora, especially Escherichia coli, 
clostridia and related organisms; helps speed convalescence, reduces the incidence of periton- 
itis. This potent intestinal antimicrobial is also indicated for treatment of ulcerative colitis and 
other inflammatory intestinal conditions. One teaspoonful (5 cc.) of CREMOTHALIDINE is 
equivalent to two 0.5-Gm. SULFATHALIDINE Tablets. CREMOTHALIDINE is supplied in 8-ounce 
SPASAVER® bottles. Sharp & Dohme, Philadelphia 1, Pa. 


Sharp & Dohme 


nothalis 
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— .imgnoved Stability 


New methods of preserving purity and improving storage stability 
have again been developed and patented* by Mallinckrodt. Undesirable 
changes—such as the formation of aldehydes and peroxides—are further 
retarded by these container improvements. 

Specify and use this Ether for Anesthesia with assurance that it will 
be effective and safe when opened for use as when tested and packaged. 


*U. S. Pat, 2587744, Morch 4, 1952 


.. the best that skill and 


Linckrodt 


FOR 
ANESTHESIA 


KRODT CHEMICAL WORKS 
ST. LOUIS * CHICAGO * PHILADELPHIA » MONTREAL *« LOS ANGELES * NEW YORK 
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Five Arrestin Advantages 


TIMESAVING ACCURATE DOSAGE 
NO WASTE STERILE 


NO GLASS SYRINGE TO BREAK 
OR CLEAN 


Five Popular Formulas 


‘Duracillin A.S.,’* 300,000 units 
“Duracillin A.S.,’ 600,000 units 


“‘Duracillin A.S.’ (300,000 units) in Dihydro- 
streptomycin Solution, containing the equiv- 
alent of 0.3 Gm. dihydrostreptomycin base 


Dihydrostreptomycin Sulfate Solution, 0.5 Gm. 


Procaine Penicillin—G, in Oil, 300,000 units, 
with Aluminum Monostearate 
**Duracillin A.S.’ (Procaine Penicillin—G in Aqueous 
Suspension, Lilly) 
Eli Lilly and Company 
Indianapolis 6, Indiana, U.S.A. 


convenient in office, home, or hospital 


Cartrids 
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Editorial 


TREATMENT OF SOFT PART TUMORS 


"Tee existence of painless swellings of the 


soft parts is frequently known to the 

patient long before any steps are taken 
to investigate them. Many may represent 
harmless conditions such as sebaceous cyst 
or lipoma. However, there is the ever present 
possibility that the lesion may be malignant 
and that early diagnosis and prompt, appro- 
priate treatment may be essential if the life of 
the patient is to be saved. In the dissemination 
of knowledge concerning the importance of 
lumps and swellings much has been achieved 
by such organizations as the American Cancer 
Society, and as a result of their efforts people 
are seeking medical advice more frequently 
and earlier than ever before. The proper han- 
dling of these cases is the topic of the present 
discussion. 

Too often the first physician who sees the 
patient with a painless soft part swelling is apt 
to dismiss him with a reassuring word, where- 
upon the latter gives the matter no further 
attention for weeks or months or until the time 
when pain, marked increase in size or disability 
practically forces him to seek further medical 
advice. 

Sometimes the doctor recommends biopsy or 
accual removal of the lump. This most impor- 
tant step is frequently regarded as a trivial 
one and is undertaken in the doctor’s office 
under local anesthesia and with little or no 
skilled assistance. Many times the specimen is 
discarded without even being submitted for 
microscopic examination. On the assumption 
that the condition is an unimportant benign 


tumor or some non-neoplastic swelling, the 
excision is often an inadequate one and the 
margin of normal tissue surrounding it is 
frequently insufficient. When the pathologist 
reports fibrosarcoma, synovioma, malignant 
neurilemoma, myosarcoma or liposarcoma, the 
surprised operator is in a quandary. Shall he 
perform an immediate wider excision, or in 
the case of an extremity, an amputation; or 
shall he employ radiation; or shall he merely 
keep the patient under close observation and 
await evidence of a local recurrence? If the 
last course is chosen and a recurrence does 
take place, the question of what to do is again 
raised. 

It seems to the writer that in the general 
management of tumors of the soft parts the 
tendency is to assume at the outset that they 
are benign, whereas in his opinion a safer policy 
would be to assume that they are malignant 
until the pathologist has had an opportunity 
to examine the entire tumor after a wide ex- 
cision has been performed. 

If the microscopic report clearly indicates 
the presence of a malignant tumor which has 
a safe margin of normal tissue on all aspects, 
it may be justifiable to “sit tight” with fre- 
quent follow-up observations; however, to treat 
subsequent local recurrences by repeated local 
excisions seems illogical. 

When seen for the first time a soft part 
tumor should always be widely excised if possi- 
ble and not merely cut into for biopsy purposes. 
More aggressive surgical extirpation at the out- 
set may in the long run prove to be conservative 
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surgery and may result in saving many limbs 
and lives. 

If the first excision fails, it is only in the 
exceptional case that a second will prove suc- 
cessful; and with each succeeding failure the 
prospect of complete eradication still further 
decreases while the chances of distant metasta- 
sis increase. It is reasonable, then, to conclude 


Editorial 


that after failure of one well conceived and 
executed excision the next procedure to be con- 
sidered is amputation if such is technically 
feasible. There are few situations in the gen- 
eral field of neoplastic disease in which the 
principle of too little and too late applies more 
forcefully. 
BraDLey L. CoLey, M.p. 


American Journal of Surgery 
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Original Articles 


RUPTURE OF THE INTERVERTEBRAL DISC IN INDUSTRY 
FURTHER OBSERVATIONS ON THE END RESULTS 


ALEXANDER P. AITKEN, M.D. 


Boston, Massachusetts 


N the history of medicine there have been 
I few problems which have been more 

baffling than those presented by lesions 
characterized by low back pain with or without 
radiation into the lower extremity. Our in- 
ability to solve this problem has been and still 
is due to our lack of understanding of the 
fundamental pathology involved in _ lesions 
of the low back. Strains of the low back brought 
on by lifting or twisting are perhaps the com- 
monest of all injuries, yet today we have no 
knowledge of the exact nature or site of the 
lesions so produced. Such strain is variously 
described as occurring in the low back muscles 
or in the various intraspinal ligaments. Others 
believe that the lesion occurs in the capsules 
of the facets due to abnormal excursion of 
these structures brought on by trauma alone 
or superimposed on congenitally unstable 
joints. When such injuries become complicated 
by pain radiating into the lower extremity, 
the problem becomes even more complex. 
There are those who believe that such radiation 
is pathognomonic of a ruptured intervertebral 
disc. It cannot be denied that the recognition 
of the ruptured intervertebral disc and its 
symptom complex represents a definite ad- 
vance in the diagnosis and treatment of lesions 
of the low back. However, there is considerable 
doubt that all lesions characterized by back 
and leg pain are to be explained on such a 
diagnosis. Since most patients give a history 
of trauma, this problem has become of great 
importance in the field of industry. 

In 1947 Dr. Charles Bradford and I reported 
the end result study of operation for ruptured 
intervertebral disc performed between the 
years 1940 and 1947 in 170 compensation cases. 
To this series an additional forty-one cases 
were added. These cases were obtained from 
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the files of a large compensation carrier. As 
long as compensation was paid, these cases 
could be followed. This represented a definite 
advantage over the individual investigator who 
is apt to lose contact with his patients, par- 
ticularly if operation failed to bring the desired 
relief. A fairly accurate picture of how indus- 
trial patients suffering from back and leg 
pain were handled throughout the country was 
obtained. 

The first study demonstrated that the end 
results as performed in compensation cases 
were disappointing. In 79 of the 211 cases 
the surgeons admitted that no disc disorder 
was found, representing a diagnostic error of 
37 per cent. In those cases in which a protruded 
disc was said to have been found, the results 
were as follows: excellent 15 per cent; good 
20 per cent; fair 38 per cent; poor 25 per cent. 
In the cases in which no disc disorder was 
found, the results were: excellent 2.5 per cent; 
good 11 per cent; fair 34 per cent; poor 49 per 
cent. Thus two to eight years after injury 
25 per cent of the disc patients and 49 per cent 
of the no-disc group had failed to return to 
work. Persistence of symptoms following 
simple disc removal in those cases in which 
disc disorder was said to have been found led 
to reoperation in 21 per cent of the cases. 
Persistence of symptoms following simple 
exploration in those cases in which no disc 
disorder was found led to reoperation in 
33 per cent of the cases. The results of this 
study indicated that the diagnostic criteria 
such as the total protein determination, the 
myelogram and the clinical findings including 
the roentgenograms, singly or in combination, 
were faulty and suggested that the poor results 
were largely due to failure in diagnosis and 
failure in proper selection of cases for surgery. 
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There was also ample evidence that many of 
the poor results were due to faulty surgical 
technic and to radical or inadvised surgery. 
Perhaps such results are to be anticipated when 
a relatively new surgical procedure is first 
adopted. With further experience improve- 


TABLE I 
AGES OF PATIENTS SUBJECTED TO SURGERY 
Years No. of Patients 
Under 20 3 
20-30 24 
30-40 77 
40-50 62 
50-60 27 
60-70 6 
70-80 I 


ment in diagnosis and surgical technic might 
be expected. We have recently completed 
another study of ruptured disc operations per- 
formed within the three-year period from 
1947 to 1949. This study consists of 200 cases. 
In 104 cases surgery was performed by neuro- 
surgeons; in forty-one cases by orthopedists; 
and in fifty-five cases both neurosurgeon and 
orthopedist participated. Twenty-eight states 
are represented. 

In seventy-five patients in the disc series 
(45 per cent) and in thirteen patients (37 per 
cent) in the no-disc group there was an ante- 
cedent history of back pain. 

The nature of injury in the entire series 
was due to lifting, pulling or pushing in 137 
cases. Other causes were as follows: twisting 
twenty-four, falls thirty-five, direct blow one, 
while no history of injury was obtained in 
three cases. 

The ages of patients subjected to operation 
are shown in Table 1. 

In thirty-five cases no disc disorder was 
found, representing a diagnostic error of 17.5 
per cent which compares favorably with the 
previous series in which the diagnostic error 
was 37 per cent. 

As in the previous studies we have divided 
this series into two groups: the disc group in 
which disc disorder is said to have been found, 
and the no-disc group in which no disc dis- 
order was found. We have classified the results 
as follows: Excellent, if the patient had little 
or no pain and was able to return to any type 
of employment; good, if the patient had only 
mild discomfort and was capable of doing all 
but the heaviest work; fair, if the patient had 
pain and could do only light work requiring 
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little or no bending or lifting; poor, if the 
patient had persistent pain and failed to return 
to any type of work; bad, if the patient was 
worse than before operation and was con- 
sidered to be totally and permanently disabled. 

The end results of this series in 165 disc 
cases were as follows: excellent, forty-two 
(25 per cent); good, thirty-three (20 per cent); 
fair thirty-five (21 per cent); poor, forty-five 
(27 per cent); bad, ten (6 per cent). 

In thirty-five no-disc cases the results were: 
excellent, five (14 per cent); good, four (12 per 
cent); fair, nine (26 per cent); poor, eleven 
(30 per cent); bad, six (17 per cent). 

Thus two to five years after operation 
33 per cent of the patients with disc disorder 
failed to return to work, while in the no-disc 
series 47 per cent failed to return to work. In 
the disc group forty-six cases or 28 per cent 
are still on compensation two to five years 
after surgery; 12 per cent are on partial 
compensation and 16 per cent on total com- 
pensation. In the no-disc group 31 per cent are 
still on compensation, 11 per cent on partial 
and 20 per cent on total. 

Women injured as a result of an occupational 
accident appear to be poor candidates for disc 
surgery. Fifteen patients in this series in whom 
a disc disorder is said to have been found, show 
the following results: excellent, one (6.6 per 
cent); good, one (6.6 per cent); fair, one (6.6 
per cent); poor, nine (60 per cent); bad, three 
(20 per cent). Three patients in whom no disc 
disorder was found gave two poor (66 per cent) 
and one bad result (33 per cent). Combining 
both series a total of thirty-eight women 
have been operated upon with two excellent, 
two good, two fair, twenty-four poor and 
eight bad results. Thus only six of thirty-eight 
women (16 per cent) ever returned to some 
form of gainful employment following surgery. 

The statistics compiled in this series would 
seem to indicate that despite the greater 
experience gained in the ensuing years, the end 
results of disc surgery in industrial cases have 
not improved. It appears that we still have 
much to learn in diagnosis, technic and proper 
selection of cases for surgery. 

A review of the more common diagnostic 
criteria may prove of some interest. 

Distribution of Pain. In the disc group 
159 patients gave a history of back and leg 
pain. Six patients gave a history of back pain 
only. In the no-disc series thirty-four patients 
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gave a history of back and leg pain, while 
one gave a history of back pain only. Most 
surgeons attach great significance to the 
presence of leg pain and many consider that its 
presence is of necessity due to pressure on 
nerve roots. The aforementioned figures in the 
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twenty-seven cases in which the determination 
ranged from 40 mg. to 2,200 mg. per cent. 
In the no-disc series there was but one normal 
protein determination, while nine patients 
showed elevations from 40 to 150 mg. per cent. 
This would tend to confirm the impression 


TABLE II 
MYELOGRAM FINDINGS 


Discs, 119 Cases 
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no-disc group would indicate that pain referred 
along the nerve roots may be due to factors 
other than actual compression by a protruded 
disc. We are at a loss to explain how some 
surgeons can make a diagnosis of a protruded 
disc where only back pain is present, particu- 
larly in the absence of neurologic findings. It 
should be noted that in many cases in which a 
history of leg pain was reported the distribu- 
tion frequently was of non-anatomic dis- 
tribution and in a few cases the distribution 
was quite bizarre. 

Aggravation of Back and Leg Pain by Coughing 
or Sneezing. In the disc series ninety-seven 
patients gave a history of increased pain while 
seventeen showed no aggravation of pain on 
coughing or sneezing. In the no-disc series 
eighteen patients gave a history of increased 
pain while ten had no aggravation on coughing 
on sneezing. 

The Naffziger test was used in so few cases 
that an analysis in this series was of no value. 

Total Protein Determination. The value of 
this test has apparently been largely abandoned 
as being of no diagnostic significance. Our first 
series demonstrated that this test was of little 
value. With 40 mg. per cent being accepted 
as the high normal there were eight patients 
in the disc group with normal protein and 
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that total protein determinations are not of 
diagnostic significance except to rule out the 
possibility of tumor. 

Myelogram. Despite the fact that many 
surgeons have abandoned the use of the myelo- 
gram, it would appear that this procedure is 
still being extensively used. In this series 
myelography was performed in 144 cases. The 
results are shown in Table 11. These figures 
indicate that the myelogram gave accurate 
readings in ninety-eight cases (68 per cent) 
and false readings in 46 cases (32 per cent). 
The frequent use of myelography is an indi- 
cation of the diagnostic significance attached 
to this procedure by many surgeons. Many of 
the myelograms in this series have been 
reviewed by the author. It is obvious in some 
cases that any deviation in contour of the 
dural sac has been considered significant 
despite the fact that frequently such defects 
were found not opposite the intervertebral 
space but rather opposite the vertebral body. 
In some instances the defect was found at 
quite some distance from the level indicated 
by the clinical symptoms, and in several cases 
the defect was found on the side opposite to 
that on which the patient had symptoms. In 
not a few cases a positive diagnosis was made 
when the contrast media was obviously extra- 
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dural or had broken up into numerous droplets. 
Failure to interpret properly the findings of 
myelography is unquestionably a factor in 
the high percentage of diagnostic error as 
indicated in both series of our cases. 
Neurologic Findings. In thirty-six cases 
in the disc series there were no neurologic 


TABLE 111 
Dise | No-disc 
Neurologic Changes Cases | Cases 

(129) | (26) 
Reflex changes only................ | 34 2 
Sensory changes only............... | 18 | 6 
Reflex changes plus atrophy.......... 3 | 2 
Sensory changes plus atrophy........ | 7 | I 
Reflex and sensory changes.......... 47 | 5 
Reflex and sensory changes plus 

Weakness of extensor hallucis longus. . 4 | 2 
Preoperative toe drop............... o | 2 
Cauda equina paralysis............. 2 | o 


findings while 129 patients showed evidence 
of changes. (Table 11). Of prime interest 
are the neurologic findings in twenty-six of 
the thirty-five cases in which no disc or other 
disorder was found. In seven cases reflex 
changes, atrophy and sensory changes were 
all present. In two cases there was preoperative 
toe drop, yet in none of the patients was the 
surgeon able to find evidence of pathologic 
disorder to account for such profound neuro- 
logic changes. Many theories have been offered 
in an attempt to explain the presence of such 
findings in the absence of any disorder. In 
some cases the causative factor has been 
described as a concealed disc or a disc which 
has reduced itself. Whether such phenomena 
actually occur is debatable. In other instances 
the surgeon is accused of overlooking the dis- 
order because of inadequate exposure. This 
may be true in certain cases but in view of 
the extensive laminectomies performed in the 
hands of the most competent surgeons, it would 
appear that such errors of omission do not 
explain these phenomena. It would seem much 
more likely that such neurologic changes are 
due to some as yet undiscovered factor. 
Chronic irritation of the nerve roots due to 
instability of the spine or pressure on the nerve 
roots from thickened articular capsules and 


Aitken—Rupture of Intervertebral Disc 


degenerative changes within the facets are 
explanations which seem plausible though as 
yet unproven. In view of the findings in these 
cases in which no disc disorder was found, it 
seems reasonable to state that atrophy, reflex 
and sensory changes are evidence only of nerve 
root irritation. Their presence does not furnish 
conclusive proof that the cause is an intra- 
spinal protrusion of a ruptured intervertebral 
dise. 

It is of interest to note the number of poor 
results in those patients demonstrating pain, 
paresthesia and numbness of non-anatomic dis- 
tribution. In the disc series there were fifteen 
such cases; a neurosis developed in eleven 
patients causing them to fail to return to any 
type of work. Similar complications developed 
in five other cases. In almost every instance 
there was ample evidence of such neurosis before 
operation. In many instances in which neurosis 
was known to exist preoperatively, it was 
believed that the functional disturbances were 
based on organic disorder and that by correc- 
tion of the latter, the functional symptoms 
would disappear. In all instances, however, 
operation served only to fix the neurosis. Our 
examination, therefore, should include some 
insight into the patient’s personality and every 
attempt should be made to rule out symptoms 
of a functional nature by studying the patient 
as a psychobiologic whole rather than as a 
mere individual with backache. In the presence 
of inconsistent sensory findings we believe 
operation should be postponed. 

It is obvious that the diagnosis of ruptured 
intervertebral disc cannot be made easily; we 
do not believe it can be made as a result of a 
single examination. It is our belief that the 
only way to determine the question of whether 
symptoms are based on operable disorder is 
the clinical test of conservative treatment. 
Ambulatory treatment with the use of belts, 
braces, infrared heat or diathermy we believe 
are inefficient from a diagnostic point of view. 
No patient should be subjected to operation 
until he has been given a period of bed rest. 
Leg traction, manipulation, hot packs, deep 
x-ray and aspirin therapy may prove bene- 
ficial. Only when symptoms persist or recur 
in spite of adequate conservative treatment, 
properly supervised and controlled, do we 
believe operation is justified. 

The great majority of ruptured discs were 
found in the lowermost lumbar vertebrae: 
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eighty-five were found at L5; sixty at L4; 
twelve at L3 and one at L2. Seven double 
ruptures were said to have been found: six at 
L4 and Ls, and one between L3 and L4. 

In 112 cases of the disc series, disc removal 
alone was performed with the following results: 
excellent, twenty-eight (25 per cent); good, 
twenty-four (21 per cent); fair, twenty (18 
per cent); poor, thirty-two (28 per cent); bad, 
eight (7 per cent). In fifty-three cases disc 
removal was supplemented by spine fusion 
with the following results: excellent, fifteen, 
(28 per cent); good, nine (17 per cent); fair, 
fifteen (28 per cent); poor, twelve (24 per cent); 
bad, two (4 per cent). Pseudarthrosis devel- 
oped in eleven cases (21 per cent). 

In twenty cases of the no-disc group explora- 
tion only was performed with the following 
results: excellent, two (10 per cent); good, 
three (15 per cent); fair, five (25 per cent); 
poor, eight (40 per cent); bad, two (10 per 
cent). In fifteen cases exploration was supple- 
mented by spine fusion with the following 
results: excellent, three (20 per cent); good, 
one (7 per cent); fair, four (27 per cent); poor, 
three (20 per cent); bad, four (27 per cent). 
Pseudarthrosis developed in five cases (33 per 
cent). Thus there were poor results in 35 per 
cent of the cases in which disc removal alone 
was performed, while those supplemented by 
spine fusion ended poorly in 28 per cent of the 
cases. In the no-disc group in which explora- 
tion only was performed, 50 per cent of the 
patients had poor results, while those in whom 
exploration was supplemented by spine fusion 
had poor results in 47 per cent of the cases. In 
this series at least primary spine fusion seemed 
to give a slightly better result than simple 
removal of the disc or exploration alone. 

In 112 disc cases in which disc removal alone 
was performed persistent symptoms led to 
reoperation in twenty-nine cases (25 per cent). 
Of these, twenty-six patients were operated 
upon for a second time: in fourteen cases 
re-exploration only was performed while twelve 
patients were subjected to spine fusion at the 
second operation. Two patients were operated 
upon for a third time; in one, re-exploration 
was performed, while the other was fused. One 
patient was explored four times. In two cases 
further surgery was advised. 

In fifty-three cases in which disc excision 
was supplemented by spine fusion, eight 
patients (15 per cent) were subjected to further 
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surgery. In two cases re-exploration was per- 
formed through the area of fusion while three 
patients were re-explored and fused a second 
time. One patient had two re-explorations 
through the fusion site. Two patients were 
reoperated upon for the repair of a pseudarthro- 
sis. In two other cases further surgery was 
advised. 

In the no-disc group of twenty cases in which 
exploration only was performed persistent 
symptoms led to further surgery in seven cases 
(35 per cent). Four patients were re-explored 
for a second time, one of whom was fused 
following re-exploration. Two patients were 
subjected to a third operation, one of whom was 
fused. One patient was subjected to four ex- 
plorations. Further surgery was advised in two 
cases. 

Of the fifteen’ patients in the no-disc group 
subjected to exploration and primary fusion, 
four (26 per cent) required further surgery. One 
was re-explored and refused. Another was re- 
explored through the fusion site, while two 
were reoperated upon for repair of a pseudar- 
throsis. Further surgery was advised in another 
case. 

In sixty-eight patients subjected to primary 
fusion in both groups pseudarthrosis was 
admitted in sixteen cases (23.5 per cent). 
Despite failure of fusion three good results were 
obtained in three cases and the patients were 
able to do all but the heaviest work; three 
patients had fair results and were able to do 
light work. There were, however, nine poor 
results including all four patients subjected to 
operative repair. As in our previous series 
fusion performed as a secondary procedure gave 
much poorer results than when performed at the 
initial operation. 

There were no deaths in this series as com- 
pared with five in the previous series. There 
were many complications, however, many of 
which ended in either total or partial permanent 
disability. (Table iv.) Some complications 
were unavoidable while others appeared to be 
due to inadequate study, radical surgery and 
questionable judgment both in the recom- 
mendation of surgery and in its performance. 
Of interest is the large number of patients who 
demonstrated postoperative loss of ankle 
reflexes. Although such loss is not a cause of 
disability, it is indicative of the damage that 
can be caused by simple exploration. 

The aforementioned figures give a clear 


266 


picture of the comparative end results of the 
two groups. Although the end results in either 
group can hardly be considered satisfactory, 
those of the disc group as a whole were much 
better than the group in which no disorder was 
found. This is also reflected in the total period 


TABLE Iv 
COMPLICATIONS 
Discs | No Discs 
Postoperative cauda equina paralysis 2 I 
Postoperative toe drop............. 3 I 
Cerebrospinal cyst................ I oO 
Parkinson’s disease................ oO 2 
Paralysis of quadriceps............ | o I 
Neurosis, psychosis................ 16 oO 
Pulmonary infarct......... 2 I 
Postoperative loss of ankle reflexes. . | 18 7 


of disability and in the cost to the company. 
The total lost time from the date of disability 
to return to work or settlement averaged seven- 
teen and a half months for the disc cases; for 
the no-disc cases, twenty-two months. The 
cost to the company for the average disc case 
was $3,740.00, while the no disc case averaged 
$4,793.00. As indicated previously a large 
percentage of patients are still on compensa- 
tion. These facts do not take into consideration 
either the tremendous financial loss to the 
patient and the consequent repercussion upon 
his family life or the economic loss suffered by 
the community. 

Why are these results so poor? An analysis 
such as this reveals many factors which shed 
some light on this most troublesome problem. 
We believe that most poor results are*due 
fundamentally to our lack of knowledge of the 
mechanics of the low back. Such knowledge is 
absolutely essential to the understanding of the 
fundamental causes of low back pain. The 
primary function of the disc is to absorb com- 
pression forces transmitted to it in walking, 
bending or lifting. The disc is not constructed 
to withstand shearing forces. The functions of 
the posterior articulations or facets in the spinal 
mechanism are similar to the bearings in any 
mechanism. Abnormally placed facets produce 
abnormal motion, particularly hypermobility 
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in an anteroposterior plane. Such mobility is 
transmitted to the disc as a shearing force. The 
disc, unable to withstand such a force, under- 
goes degeneration. Such a degeneration, there- 
fore, is not the result of a single accident, but 
the result of a lifetime of abnormal stress. 
Subsequent to this degeneration actual rupture 
of the annulus fibrosus with protrusion of the 
degenerated disc material may occur either 
with or without trauma. 

It would seem logical, therefore, that before 
operation is performed in any case in which a 
ruptured disc is suspected, competent neuro- 
logic and orthopedic examinations should be 
made, the presence of instability in the lower 
spine determined and a definite course of action 
outlined. We believe that in all such operations 
both a neurosurgeon and an orthopedist should 
participate. If instability of the low back is 
found, particularly in the presence of con- 
genital abnormalities, then spine fusion should 
be performed. Failure to correct such insta- 
bility may result in persistent and disabling 
back pain, although nerve root pain may be 
relieved. Evidence that this is true is indicated 
by the fact that in 132 cases in which explora- 
tion alone was performed, thirty-six cases or 
29 per cent required reoperation because of 
persistence of symptoms. We do not believe it 
wise to‘ postpone fusion and to hold it in 
reserve should symptoms persist or recur fol- 
lowing the removal of the disc. Many patients 
will not subject themselves to secondary oper- 
ation and such operations when performed are 
apt to produce poorer results than if performed 
at the time of original surgery. Although we 
firmly believe in the importance of spine fusion, 
it must be admitted that the orthopedic surgeon 
has much to learn in the performance of this 
operation if the high incidence of pseudarthrosis 
is to be corrected. 

It has been stated that laminectomy is a 
harmless procedure and that simple exploration 
in those cases in which a definite diagnosis 
cannot be made does no harm. In the exposure 
of the disc it is necessary to excise the inter- 
spinous ligaments and the ligamentum flavum. 
These structures are composed of elastic fibrous 
tissue. Their replacement by scar tissue par- 
ticularly when bone has been removed must 
lead to limitation of motion. This fact plus the 
changes in reflexes described previously indi- 
cate that simple exploration is not an innocuous 
procedure. 
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Many surgeons do not hesitate to remove 
much of the lamina to obtain adequate expo- 
sure. In this procedure the articular facets 
are often damaged if not excised. Damage to 
these important bearings is probably one of 
the most important causes of backache follow- 
ing simple exploration. 

Orthopedists are prone to commit three 
errors which the author believes are inimical 
to a good end result. The first of these is the 
performance of extensive fusions; for example, 
from the second lumbar vertebra to the 
sacrum. The literature abounds in evidence 
that such extensive surgery leads to an ex- 
tremely high incidence of pseudarthrosis, par- 
ticularly when tibial bone is used. The second 
error is the tendency to allow fusion cases to 
be ambulatory in a brace two weeks post- 
operatively. No brace gives rigid fixation 
and the motion thus permitted is in all proba- 
bility the cause of failure of fusion. The third 
error is committed when a patient subjected to 
fusion is returned to work three months after 
operation. The author believes that solid bony 
fusion is highly unlikely in such a short period 
of time. 

Not infrequently arachnoiditis with its chain 
of symptoms is seen following the use of an 
iodized oil in the performance of a myelogram. 
Some neurosurgeons state that such a com- 
plication may follow a simple lumbar puncture. 
If this is true, it is ample evidence that no 
patient should be subjected to any procedure 
which might cause inflammation of the spinal 
theca unless the history and clinical findings 
indicate the need for such a procedure. Most 
patients with back or leg symptoms will obtain 
relief with bed rest. Only a very small per- 
centage of all patients so afflicted fail to respond 
to conservative measures. It is, however, com- 
mon practice for surgeons to recommend a 
myelogram after a single examination before 
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the patient has had an opportunity to obtain 
relief by simple bed rest. 


SUMMARY 


A résumé is given of the end results of 200 
patients operated upon for rupture of the 
intervertebral disc as a result of industrial 
accidents between the years 1947 and 1949. 
The results of this operation in industrial cases 
are poor and show little if any improvement 
over a comparable series covering the years 
from 1940 to 1947. 

The diagnostic error in this series was 17.5 
per cent indicating that the diagnosis of a 
ruptured disc in the average case cannot be 
made easily. A review of the diagnostic criteria 
is given including distribution of pain, effect 
of coughing and sneezing upon pain, total 
protein determination, myelogram and neuro- 
logic findings, and the fallibility of any or all 
symptoms, tests or findings are pointed out. 

The importance of adequate conservative 
treatment not only as such but also as a 
diagnostic aid is emphasized. Some of the 
more common errors in the handling of such 
cases are discussed. The need for more effectual 
cooperation between the neurosurgeon and the 
orthopedist is stressed. 

The facts pointed out in this paper are not 
to be construed as a condemnation of the 
operation for rupture of the intervertebral 
disc. This condition is a true pathologic entity 
which requires definitive treatment. The breezy 
attitude of many surgeons in approaching this 
problem, the lack of adequate study, the 
failure to appreciate psychologic effects of 
injury, the facility with which surgery is 
recommended and the inadequacy of its per- 
formance are to be condemned. In time it is 
hoped these deficiencies will be corrected; then 
we will see a decrease in the volume of surgery 
with a vast improvement in our end results. 
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REPLACEMENT RECONSTRUCTION OF THE HIP* 


Harotp R. BoHLMAN, M.D. 


Baltimore, Maryland 


REATMENT of fractures of the femoral 
neck twenty-five years ago was such 
that non-union absorption of the neck 
and necrosis of the head were common and 
more likely to result than union. Other cases 
suggesting replacement were those in which 
neoplasm, tumor or trauma resulted in loss 
of the upper end of the bone. This inevitably 
led to consideration of replacement and was 
tried by German workers long ago who tried 
a variety of things including cow’s horn. 
Replacement of the upper end of the femur 
with foreign material can be accomplished if 
certain basic principles are understood. Re- 
ported herein are accounts of failure and 
success; a recording of observations in a few 
selected cases over a long period of time, the 
oldest functioning one now of ten and a half 
years’ duration; some comment on similar 
efforts of co-workers; bench marks in a survey 
of bone reaction to foreign material replace- 
ment of the femoral head, neck and the upper 
end of the shaft where load stresses are tre- 
mendous; notes on the effect of form, time, 
function and these stresses; and basic prin- 
ciples which point the way to further study 
and accomplishment. 


EXPERIMENTAL WORK 


Experiments with foreign materials in bone 
(BohIman!) led to the choice of twenty-two 
carat gold and platinum as usable materials. 
Guinea pigs were selected because of the 
materials cost involved and the availability 
of the animals. Two of each sex were used. 
Twenty-five years ago a spherical head was 
devised which was mounted on a carpet tack 
shank sufficiently long to protrude obliquely 
through the short femoral neck and inter- 
trochanteric region. Operated legs soon dis- 
played excellent motion and the pigs repro- 
duced without apparent disturbance. No shank 
loosening occurred. 

Noting minimal reaction to woods in bone 
(BohIman!), a white oak piece was selected, 
soaked and boiled in Ringer’s solution, dessi- 


cated in vacuum and autoclaved in bone wax. 
It was then turned to awell polished head 
on a tapered hexagonal shank and placed in a 
beagle hound’s hip. The animal was reluctant 
to use her leg for two or three weeks but then 
became quite active, displaying good motion 
except in extreme ranges. Estrus cycle formed 
the focal point of dogs and cages were wrecked; 
a number of animals were lost including the 
four experimental hips. No trace could be 
found of the beagle hound. In the vicissitudes 
of time and moving x-rays of these experi- 
mental hips were lost. 

Cost and physical characteristics made these 
metals unsuitable for human _ replacements. 
Wood was not strong enough. Some work was 
done on plating steel with them but porosity, 
cost of the procedure and technical difficulties 
prevented carrying these efforts to the clinical 
level. 

Experiments lapsed until the remarkable 
work of Venable and co-workers? in 1936-1937, 
introducing Vitallium to the field of bone 
surgery. This was followed by Venable’s 
article? on osteosynthesis in the presence of 
metals, and shortly after, another article by 
Venable and Stuck! illustrating a Vitallium hip 
cup fixed on the upper end of the femur. About 
the same time Hopkins and Zuck® published an 
article on Vitallium cup arthroplasty. Smith- 
Petersen’s work® is fundamental in the use 
of hip cups of various materials, antedating in 
concept that of any other worker; in 1938 he 
used Vitallium. Venable and Stuck’ placed a 
mold of this alloy in place of the upper end 
of the femur in a rabbit. (Fig. 1.) These 
accounts indicated a suitable medium for 
clinical work in replacement reconstruction. 
The Austenal Laboratories, New York City, 
were approached regarding research and de- 
velopment, and gave stimulating aid and 
cooperation. 

Measurements were made on many skeletal 
pieces noting the average hip dimensions in 
inches. (Fig. 2.) After successful placement of 
the simple tapered shanks in guinea pigs a 


* Read before The American Orthopedic Association, June, 1951. 
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Fic. 3. First reseating femoral head and neck for 
human replacement, 1939. 


Fic. 1. Vitallium mold of upper end of femur im- 
planted in a rabbit’s hip, 1936. (Courtesy of Drs. 
C. S. Venable and W. G. Stuck.) 


Fic. 4. Patient A. U. walking on Smith-Petersen 
nail after complete absorption of femoral head and 
neck. Note great bone buttressing about the nail. 
(Courtesy of Dr. H. Alvan Jones.) 


three-flange shank similar to the Smith- 
Petersen hip nail was made; however, tests 
revealed insufficient bearing area and lack of 
surface friction. Hence the reseating or self- 
seating type was evolved; a triangular, gently 
tapered shank with the sides hollowed sym- 
metrically to a blunt point (Fig. 3.) Noting the 
immense amount of bone built over the outer 
end of a Smith-Petersen hip nail on which a 
patient was walking after a dissolution of the 
femoral head and neck (Fig. 4), one hypothe- 
cated stimulation of bone subperiosteally on 
the outer side of the femur and buttressing on 
the inner side under the new short neck, with 
investment along the metal shank if it were 
set at a sufficiently oblique angle. Experimenta- 
tion on excised cadaver femurs indicated an 
angle of 45 degrees or less from vertical. Tests 
Fic. 2. Average hip dimensions in inches. A were also made on wedging or splitting effect 
374 to 47g; CD = 172 to 214; EF = 17 and on the transverse fracturing tendencies of 
23g¢;G =1 to 
various diameters of shanks. 
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5A 5B 


5C 


Fic. 5. A, preoperative x-ray; B, postoperative x-ray after replacement; C, final x-ray after loosening of 


appliance. Note shift and bone absorption. 
CASE REPORTS 


Caser. E.H.,a fifty-three year old woman, 
had an old femoral neck fracture with non- 
union. She was operated upon December 21, 
1939, under spinal anesthesia through an an- 
terior approach (Smith-Petersen®), with early 


Fic. 6. Second artificial femoral head and neck for 
human replacement. 


relief of hip symptoms. The joint became pain- 
less, quite free with excellent range of motion 
and continued so. The patient was started on 
graduated exercises, recorded increments of 
leg and hip activity, a daily progression of 
periods of movement, of amplitude, of fre- 
quency and of loads, using foot pressure on a 
bathroom scale for the latter. (Fig. 5A, B and 
C.) Highly pleased with the result through 
seven months until full weight bearing was 
approached, the patient began to complain 
of pain in the hip about the outer end of the 
spike in the soft tissues, with later instability 
and crippling pain which resulted from loosen- 
ing of the shank. The patient refused a second 
operation procedure for removal of the ap- 
pliance and reconstruction of her hip. 

A different type of reconstructive device 
was designed consisting of a three-flange shank, 


collar or plate at the neck with a large hollow 
sealed head of Vitallium. Tests indicated 
excellent support. (Fig. 6.) 

Case u. H. B., a fifty-seven year old 
woman had a fractured hip of three years’ 
duration, with non-union and absorption of 
the neck. She was operated upon in January, 
1940, under spinal anesthesia. The operation 
proceeded without difficulty and smooth, 
painless motion with stability resulted. The 
patient was placed on the graduated activity 
course. However, as soon as loads reached near 
weight bearing, loosening of the shank occurred 
resulting in necessity for removal of the ap- 
pliance. Diabetes had developed as well as 
a mental disorder; much scar tissue was en- 
countered and reconstruction of the hip was 
not attempted. (Fig. 7.) 

Case 11. While the second patient was 
progressing and before the period of disappoint- 
ment had obtained, a third patient (M. D., 
aged twenty-one) presented herself with griev- 
ous disabilities from osteomyelitis. Arthrodesis 
of one hip had occurred with total instability 
of the opposite hip through loss of the femoral 
head. She wanted to marry but felt unable 
physically to carry out her duties as a wife 
and pleaded that we attempt to lessen her 
disability. She readily agreed to a metallic 
replacement after being informed of the possi- 
bility of failure, that a second operation for 
stabilization of the hip might result. She was 
operated upon in July, 1940, under ether anes- 
thesia. This was a formidable procedure be- 
cause of the great amount of scar tissue 
encountered and the necessity for reaming out 
an acetabulum. Considerable hemorrhage and 
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7A 


7B aC 


Fic. 7. Patient H. B. A, preoperative x-ray; B, postoperative x-ray; C, final x-rays showing absorption about 


the appliance. 


8A 8B 


Fic. 8. Patient M. D. A, preoperative x-ray; B, post- 
operative x-ray. 


shock resulted. At this period blood plasma 
was coming into vogue; two 500 cc. quantities 
were used resulting in laking of blood, clogging 
of the renal epithelium with hemoglobin and 
death six days later. Postmortem examination 
revealed excellent placement of the appliance, 
some hemorrhage about it and amyloid degen- 
eration of the adrenals, spleen and kidneys, 
which had been undetected in preoperative 
tests. A type of appliance similar to the second 
one was utilized. (Fig. 8.) 

Case iv. At this time Austin T. Moore 
presented the problem of Mr. H. C., who had 
a recurrent giant cell tumor involving the upper 
end of the femur. This case was reported by us 
(Moore and Bohlman!’). It presented new and 
greater problems in replacing the entire upper 
end of the femur. Again, after cadaver work, 
an entirely new prosthesis was made, much 
larger, of functional design adapting metal to 
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Fic. g. First successful replacement of entire upper end 
of shaft. Note muscle attachment loops. (VENABLE, 
C. S. and Stuck, W. G. Clinical uses of Vitallium. Ann. 
Surg., 117: 775, 1943-) 


muscle attachments with smooth 
appropriate places. (Fig. 9.) 

The first intricate model of wax and plaster 
was useless. Austenal Laboratories could not 
duplicate it in wax. It was remodelled entirely 
in wax so that plaster investment was possible; 
with later melting out of the wax a hollow mold 
was formed which had to be heated near 2,000 
degrees while the molten alloy filled it under 
pressure. This was a complicated casting process. 
As previously noted, the upper end of the shaft 
snapped off at the end of the appliance and had 
to be removed after sequestration. Subperi- 
osteal dissection caused investment of the 
appliance. Union between the metallic replace- 
ment and the femoral shaft took place. This 
appears to be the first recorded case in which 
muscles were made to function on replacement 
of bone. Postmortem, Moore found secure 
anchorage but after boiling out soft tissue he 
found the appliance somewhat loose in the 
bone, which would suggest a certain amount 
of soft tissue cushion, Bone reaction to function 


loops in 
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10C 


10D 


10E 


Fic. 10. Patient H. C. A, preoperative x-ray; B, postoperative; note angle of shank replacement with femoral 
shaft; contrast with normal hip; C, lateral postoperative x-ray; note range of motion; D, ten and a half years 
postoperatively; note even greater range of motion; E, ten and a half years postoperatively; note minimal 
acetabular reaction, the great buttressing and shelving of bone under appliance, the investment of shank with 


bone and great buttressing of point in outer cortex. 


is interesting here. The tremendous angulating 
stresses caused dense cortical bone to build up 
at the junction of the shaft and the appliance, 
with thickening of the cortex and great 
buttressing on the inner side. This is apparently 
the first successful replacement of this amount 
of bone in the human body; probably the first 
in which a “fracture” between bone and metal 
healed. 

These cases had a sobering effect and great 
consideration was given to the next. 

Case v. H. C.,, a seventy-one year old 
woman, had a fracture of the femoral neck 
treated with a Whitman type of cast resulting 
in non-union with absorption of femoral neck. 
With failure of our first case more vertical 
placement of the shank was strongly indicated 
and a similar appliance was used. Operation 
under spinal anesthesia was performed in 


December, 1940, resulting in free, painless, 
almost normal range of motion. The patient 
was placed on graduated activity controlled 
as before. During the war she felt impelled to 
contribute her share of activity, obtained 
work as hostess in a hospital and shortly 
gave up one crutch while attending her duties. 
However, even this was hampering and she 
sacrificed it for a cane which she was soon 
using chiefly to steady herself. This is the first 
functionally successful simple replacement of 
the head and neck of a femur and is now of ten 
and a half years’ duration. A cripple was 
returned to comfortable productivity and self- 
support in spite of slight soreness and limp. It 
bears out one’s original hypothesis regarding 
bone reaction to a properly constructed and 
placed metallic appliance. (Fig. 10.) Note the 
increased density and hyperplasia about the 
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r1A 


11D 


11E 


11B 


11F 


Fic. 11. Patient F.G. A, preoperative x-ray; B, postoperative x-ray with bone chips showing; C, eight and a 
half years postoperatively; note acetabular overgrowth of bone buttressing on inner side of shaft and at lower 
end of appliance and rarefaction of bone on outer side of shaft; D, x-ray after arthroplasty on metal hip; E, 
x-ray nine years after mold arthroplasty; F, x-ray after second mold arthroplasty. 


outer end of the appliance, the sleeve-like bone 
investure of the shank and the buttressing, 
shelving upward and increased density under 
the neck; note the minimal acetabular reac- 
tion. A 6 degree downward shift of the appli- 
ance occurred over a period of one decade. 
When last seen a week after she had suffered 
a cerebral accident which affected her good 
side, she used the affected leg in preference to 
the normal hip. 

Case vi. F. G., a thirty-three year old 
man, had severe Marie-Striimpell arthritis 


September, 1952 


of three and a half years’ duration. A Vitallium 
mold arthroplasty of the right hip had been 
done in August, 1940, but motion was lost 
through massive bone overgrowth and envelop- 
ment of the hip cup. The entire upper end of the 
opposite femur was replaced under spinal 
anesthesia with substitution similar to Case Iv 
in May, 1941. (Fig. 11.) This resulted in excel- 
lent, smooth, painless motion which dis- 
appointingly decreased and was totally lost 
in two years with heavy bone investure. In 
August, 1949, under local anesthesia arthro- 
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12A 


12B 12C 


Fic. 12. Patient A. G. A, preoperative x-ray; B, postoperative x-ray; C, current six years postoperatively; 
note the reaction of bone on the compression side, also about the acetabulum. 


plasty was performed on the metal hip resulting 
again in excellent, free, painless motion, and 
the patient was placed on rehabilitation exer- 
cises. Pleased, he insisted on reconstruction of 
the right hip which was done on December 13, 
1950. The head of the femur was only a fibrous, 
thin, cystic capsule filled with fluid under the 
mold. I am sorry to report that he is again 
slowly freezing both hips. 

In Figure 11 note the disappearance of sub- 
periosteal bone chips, the great overgrowth 
of bone on the inner side with increased density 
at the junction and the diaphanous bone along 
the outer side. 

Case vu. A. G., aged eighteen, had the 
upper end of the femur lost through excision 
of a giant cell tumor. Six months elapsed 
between excision and apparatus implantation 
in July, 1945. (Fig. 12.) Perhaps cortical bone 
chip pieces sequestrated. It was thought she 
might be sensitive to Vitallium. She stated 
that gold and silver jewelry caused a rash when 
worn. We had her tape a piece of SMO stainless 
steel to her body under adhesive and a piece 
of Vitallium in another area; these were worn 
for two weeks without skin reaction. The hip 
now has little motion; there is massive scar 
tissue and four or five draining sinuses. The 
prothesis at one area is skin deep beneath 
granulations. 

Current x-rays show massive bone forma- 
tion on inner side of shaft and appliance, 
branching upward, with increased density and 
cortical thickening at the junction. The shaft 


end under the prosthesis shows absorption. 
Great overgrowth of bone appears on acetabu- 
lar borders. The patient has married, finds diffi- 
culty in getting about without crutches and 
uses the leg to balance herself. She is reluctant to 
have anything further done hoping for eventual 
improvement, but the outlook is gloomy. 
Undoubtedly the metal will have to be re- 
moved, perhaps the leg amputated. This case 
should have braking effect on those who em- 
bark on substitution with free enthusiasm. 

Loomis’ five years ago replaced the upper 
end of the femur with a spherical head on a 
straight staff supported by four flanges fitting 
over the shaft. A number of lead pellets are 
lodged in the vicinity. Recent x-rays (Loomis") 
reveal minimal bone reaction about the 
acetabular borders. Bone on the medial side 
invests the flanges. It is practically non-existent 
on outer side. Loomis states that the patient 
continues to walk very well and “motion in his 
hip is as good now as It was two years ago.” 
(Fig. 13.) 

McBride!! has devised an ingenious replace- 
ment. Remarkable is the trochanteric attach- 
ment, the method of embedding and the 
tapered threading which gives a vastly in- 
creased unit of surface pressure area and pre- 
vents wedging effect of an appliance set in the 
medullary canal. McBride!” notes that where 
it is firmly embedded the reaction is that of 
proliferation, and where not firmly fixed, 
atrophy occurs. He calls attention to the 
increased density of bone about the inner side 
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13A 13B 
Fic. 13. A, note little acetabular overgrowth with 

marked sclerosis over the head and bone buttressing 

on inner side of the appliance; B, note bone buttress- 

ing of shaft; note sclerosis and buttressing at end of 

appliance. (Adapted from Figure 3A in Loomis, 

L. K. Internal prosthesis for upper portions of femur. 

J. Bone er Joint Surg., 32-A: 945, 1950.) 

of the shaft at the end of the appliance and the 
proliferation over the upper surface, which is 
gratifying. His oldest case is of two and a 
half years’ duration. (Fig. 14.) Note almost 
total disappearance of the bone on the outer 
side suggesting in time fracture through the 
diaphanous outer cortical surface. He reports 
twenty-six cases to date, including five done 
by co-workers, with no fracture and but one 
has loosened. He finds that the patients have a 
tendency to limp. This may be associated with 
the short neck and marked valgus, which is a 
decided mechanical advantage with regard to 
stresses in the shaft. McBride says those 
confined almost entirely to a wheelchair are 
very happy with free, painless movement. He 
comments that most of his patients, as we 
have experienced, complain of soreness in the 
hip. The reason for this is not clear. Investi- 
gative work is necessary on this topic. He 
recently employed a posterior approach with 
excellent immediate postoperative flexion and 
leg movement. It appears to have merit 
(Gibson'*). He has used stainless steel because 
of manufacturing problems but is now having 
substitutions produced in Vitallium. 
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Fic. 14. Implantation of replacement of two and a half 
years’ duration in sixty-seven year old woman. Note 
buttressing in upper end of shaft and on the inner side, 
and rarefaction on the outer side. (McBripe, E. D. 
A metallic femoral head prosthesis for the hip joint. J. 
Internat. Coll. Surgeons, 15: 502, 1951.) 


Thomson"! reports with great enthusiasm 
on replacement, stating his first group of ten 
showed no loosening in a year following oper- 
ation, with near vertical placement of appa- 
ratus. He has had thirty-five cases and is par- 
ticularly pleased with them where absorption 
of the femoral neck has occurred. His device is 
strikingly similar to the author’s original 
design. Time will tell if our wedging tests 
depict clinical response. (Fig. 15.) 

Judet and co-workers” report a mushroom 
cap head on a stem of acrylic resin, later rein- 
forced with a steel core. Judet and Judet" 
report 150 cases of six months to three and 
a half years’ duration, without “osteoporosis” 
or loosening of stems as evidenced by x-ray 
studies—a remarkable series. 

Peterson'* is accumulating an extensive 
experience with the stainless steel prothesis 
designed by Jaenichen and made by Collison, 
which he applies in a very accurate manner. It 
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Fic. 15. Two sizes of replacement, Oc- 
tober, 1950. 


distributes weight pressure stress areas be- 
tween the femoral neck section and a portion 
of the shank which runs about 45 degrees 
obliquely through the upper end of the femur 
and finally fixes a flange with screws on the 
outer side of the shaft. The author is enthusi- 
astic regarding his results and his further 
reports over the next decade will be of great 
interest and should be informative regarding 
bone reaction and tolerance with this appa- 
ratus in stainless steel. 


SUMMARY 


For cogent reasons we felt impelled to do a 
few selected cases rather than a great number, 
believing that a long period of accurate obser- 
vation and study of five to ten years or more 
would offer much knowledge regarding the 
behavior of bone and soft tissues with sub- 
stitution prostheses. Certain principles now 
stand out sharply. 

In reviewing these cases, physiologic bone 
response in a manner and to an even greater 
degree than the author had predicted is evident. 

1. This can almost_be stated as a law: Where 
angular motion at the anchorage of a replace- 
ment occurs, absorption of bone results. 

2. Osteoplastic anchorage occurs with ade- 
quately fixed apparatus where sufficient weight- 
bearing areas of bone and metal are opposed 
for loads imposed. Dense fibrous tissue plays 
a partin this. 

3. Stimulation of bone density and buttress- 
ing occurs regularly on the inner or compres- 
sion side of the shaft. 
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4. It disappears on the outer or tension side 
where function is not preserved. 

5. Subperiosteal pressure stimulation on the 
outer side causes dense bone proliferation. 

6. Bone capping by an appliance with 
occlusion of circulation causes bone absorption. 

7. Gradually increased function enhances 
bone response. 

8. Too great loads per unit of weight-bearing 
area produce bone necrosis or absorption; the 
cut-off point between absorption and of toler- 
ance and proliferation is not known. It may 
depend to some extent on age and nutrition. 

g. Subperiosteal placement facilitates an- 
chorage. 

10. Large, dense cortical bone chips about 
the investment are not necessary and may in 
fact afford a locus for infection. 

11. A natural acetabulum is preferable to 
one reamed out; it makes for a shorter, less 
shocking operative procedure. The artificial 
head should fit it well for maximum load area 
of joint surface. 

12. Maximum muscle function should be 
preserved, especially with total replacements. 

13. Calculated life span and physical re- 
quirements control design to a degree. The 
aged and feeble may require only a simple, 
single shank and head device, while in the 
younger and more vigorous the curve of life 
span and the curve of prosthesis migration 
may cross, resulting in failure and making the 
path of design a narrow and precarious trail. 


Design Principles 


1. In designing apparatus the tremendous 
loads involved in this area must be considered 
from the standpoint of the product of mass by 
velocity by the levers involved. Tensile stresses 
in femoral fractures, the work of Evans, 
Pedersen and Lissner’® is informative. 

2. There must be an adequate amount of 
load-bearing surface area opposing an equal 
area of bone to prevent bone necrosis and 
absorption. 

3. A replacement must be designed to 
remain fixed or reseat itself. 

4. It must be so placed with regard to 
moments of stress and strain that physiologic 
response to these loads will buttress into 
constantly increasing osteoplastic anchorage. 

5. It must stimulate function on the tension 
or outer side of the shaft. 

6. The artificial head should be spherical 
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Fic. 16. Additional support unsatisfactory from standpoint of proven bone reaction and from tests on cadaver 


bone. 


Fic. 17. (a) For simple replacement of femoral head and neck in the aged and feeble; (b) and (c) additional self- 
seating flange may be added if (a) loosens or if serviceable hip is desired. Note the slotted screw apertures; screws 


merely prevent rotation. 


Fic. 18. Theoretically answers problems of reseating, of load distribution, of osteoplastic anchorage, of splitting 


tendencies and so forth. 


with no discrepancy in fitting the natural 
acetabulum. 

7. The longer the femoral neck in transverse 
distance to the shaft, the greater will be the 
angulating moments laterally at junction of 
shaft and apparatus. 

8. The material must be non-electrolytic, 
non-irritative, must have known and adequate 
constant physical properties, and must be 
capable of taking and maintaining a highly 
polished, smooth surface. 

9g. Some supporting portions should be 
placed subperiosteally for investment and 
cortical bone stimulation. 

10. Design should facilitate placement and 
hold operative procedure to minimal time. 

11. Simplicity of design, minimal number 
of parts, and standardization from standpoint 
of manufacture, stocking and placement are 
desirable. 

12. A replacement should permit freedom 
of function and full play of hip musculature. 
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Later Designs 


Before these principles were clear, a sup- 
porting device investing the shank and fasten- 
ing down the outer side of the shaft with 
screws was perfected. (Fig. 16.) It was imprac- 
tical experimentally; leverage on the screw 
heads was unequal, each screw penetrated 
cortex of a different thickness and density, and 
screws broke or loosened. Also, it became evi- 
dent that anything placed on the outer or 
tension side tends toward failure. 

With these principles in mind the author has 
designed and has under construction apparatus 
which should fulfill requirements of simple 
head and neck replacements. (Fig. 17.) 

Figure 17 shows a spherical head made in 
standard sizes, fitted to a standard neck with 
a round, tapered, fluted shank, cut and blunt 
pointed to varying lengths to match heads. 
This is to be used in the aged. If failure occurs 
or the patient is younger and more vigorous, 
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a flange (Fig. 17c) may be added as in Figure 
17b. Note the three screws merely prevent 
rotary displacement and fit in slots to permit 
reseating. The tapered medial flange support is 
calculated to a thinness permitting metal 
resilience to stimulate tension bone integrity 
on outer side of shaft. 

For total replacement a more daring device 
is underway. (Fig. 18.) Theoretically answering 
the aforementioned requirements, proof of 
clinical value rests with the future. Both 
appliances will be made of Vitallium and both 
are to be set with a jig drill. 

Vitallium, “‘stainless steel’”’ or rustless iron, 
and plastics are placed in the order of their 
physical values. Time and space do not permit 
discussion of their relative merits. Suffice it to 
say plastics are organic compounds and do not 
behave like metals. Time alone may cause them 
to fracture; methyl polymethacrylate is about 
one-quarter as hard as rustless iron. 

Twenty-five years ago this work was radical, 
even so regarded ten years ago when the early 
part was presented in the Scientific Exhibit 
Section of the American Academy of Ortho- 
pedic Surgeons. Today it seems commonplace. 
Consider the risks involved. Predetermine an 
alternative if failure occurs. Those patients 
undergoing this surgery should be apprised 
of the possibilities. We can learn as much 
from our failures as from our successes. The 
procedure has a place. Better appliances, more 
adaptable and serviceable, should be our aim. 
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THE BLADDER AND URETER IN GYNECOLOGY* 


Rocer CoLGATe GRAVES, M.D. 


Boston, Massachusetts 


BOUT fifteen years ago one of my asso- 
A ciates, Dr. Kickham, noted that a large 
number of patients with carcinoma of 
the cervix were being seen in consultation in our 
department at the Pondville Hospital because 
of urologic complications. This observation gave 
rise to an intensive study and a series of pub- 
lished reports devoted to this subject. Prior to 
this time there had been little clinical recogni- 
tion of the fact that cancer of the cervix com- 
monly involves the urinary tract through the 
spread of disease or as a result of treatment. 
The pathologists were more familiar with this 
process and Ewing, for example, had written 
that “the natural termination of most cases of 
uterine cancer is through uremia from occlusion 
of the ureters.” 

Our studies were based upon material drawn 
from 600 cases of carcinoma of the cervix at the 
Pondville Hospital (Massachusetts Depart- 
ment of Public Health) and especially 257 cases 
of this group in which there had been more or 
less complete urologic investigation. I shall 
quote at length from this work because it 
represents my earliest interest in a gynecologic 
problem and because it serves to emphasize the 
close relationships that exist between the organs 
of the female pelvis and the excretory passages 
of the urinary system. First, it will be well to 
refresh our minds concerning certain anatomic 
facts that apply to this discussion. The vesico- 
uterine pouch of peritoneum reaches to the 
level of the internal os and “‘below this level 
the bladder is attached by connective tissue to 
the front of the cervix and the upper part of 
the anterior wall of the vagina.” Also, accord- 
ing to Piersol, with whom I first became 
acquainted under the tutelage of Dr. Broad, 
“On the pelvic floor the ureter enters the base 
of the broad ligament, within which duplica- 
ture it is crossed by the uterine artery, passes 
between the veins of the vesicovaginal plexus, 
and continues downward and forward in the 
vicinity of the uterine cervix to the vagina; its 


terminal segment lies embedded within the 
connective tissue between the cervix and 
bladder close to the anterior vaginal wall for a 
distance of from 1 to 1.5 cm., where, bending 
somewhat inward, it reaches the posterior 
vesical wall.” Truly the bladder and ureters 
can hardly escape the malignant grasp of an 
invasive process in the contiguous pelvic organs. 

As is well known, carcinoma of the cervix 
commonly extends upward and laterally along 
the course of the ureters. I have seen cancer as 
high as the kidney at the time of nephrostomy 
for ureteral occlusion. It may grow anteriorly 
also, toward the bladder and, less often, pos- 
teriorly toward the rectum. It may extend 
along the vaginal wall and so endanger the dis- 
tal ureters and the trigone. The incidence of 
urologic complications increases with the ad- 
vance of the disease and is greater in the case 
of the more actively growing tumors. It is im- 
portant, especially with reference to the blad- 
der, that the local spread of the lesion may vary 
somewhat with the character of the growth. 
The proliferative or fungating or cauliflower 
type of tumor is often a large mass and of rela- 
tively low grade malignancy. It may elevate 
the floor of the bladder and thus produce the 
picture of extravesical pressure on cystoscopic 
examination; through its size it may protect 
the bladder somewhat during irradiation. The 
invertive or endocervical type of tumor may 
remain localized in the cervix for a relatively 
long period. The ulcerative type is usually of 
high grade malignancy and is more likely 
therefore to invade the bladder. 

The appearance of the bladder at cystoscopy 
will vary with the extent of the growth in the 
cervix and especially with its progress in the 
anterior direction. It may be normal. There 
may be elevation of the trigone and posterior 
wall by the extravesical pressure of the advanc- 
ing tumor, somewhat similar to the uterine 
eminence commonly seen in the floor of the 
normal female bladder. When there is edema 


* From the Urological Departments of the Pondville Hospital (Massachusetts Department of Public Health), 
The Carney Hospital and the New England Deaconess Hospital, Boston, Mass. The George Birney Broad Lecture 
in Gynecology. Given at the State University of New York College of Medicine at Syracuse, N. Y., March 18, 1952. 
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Pyelogram showing ureteral stricture with 
hydronephrosis and hydroureter in a case of carcinoma 
of the cervix. 


Fic, 


of the mucosa overlying this elevation, it 
implies that the neoplasm is close to the bladder 
wall or that actual invasion has occurred. 
With more advanced stages of vesical involve- 
ment submucosal nodules may be seen or defi- 
nite tumor. The final phase of this destructive 
process, as far as the bladder is concerned and 
if the patient lives long enough, is a vesico- 
vaginal fistula. 

It is essential to accurate diagnosis and ef- 
fective treatment that we examine the bladder 
in all cases of carcinoma of the cervix. It is not 
safe to depend upon symptoms of bladder 
dysfunction since they may be absent or mis- 
leading. Increased frequency or dysuria or even 
mild degrees of incontinence may result from 
nothing more serious than extravesical pressure 
or simple cystitis. If it has been demonstrated 
by pelvic and cystoscopic examinations that 
the bladder is involved by the disease, the cure 
of the patient may still be possible and should 
still be sought by the most vigorous means at 
our command. If the treatment is surgical, the 
bladder may be included in the mass to be 
removed. If radium and x-ray are used, bladder 
ulceration or even fistula may be produced in 
the area already devitalized by tumor or scar 
but such lesions are not important if the disease 
can be cured. One sixty-five year old patient in 
whom a large vesicovaginal fistula developed 
after irradiation was relieved of her incon- 
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tinence by transplantation of the ureters to the 
large bowel. She was living and well at the last 
report four and a half years later. Another 
patient lived with a nephrostomy tube for 
twelve years and eleven months without re- 
current disease, after severe necrosis of the 
trigone and bilateral ureteral stricture following 
the use of radium. 

The late irradiation changes in the bladder, 
apart from fistula, may vary from minor dis- 
turbances of blood supply with areas of 
avascularity and telangiectasis, to actual 
ulceration from ischemic necrosis. Such an 
ulcer, usually in an area close to the cervix, may 
develop months or years after treatment. It is 
not common—we found twelve in our original 
study—but when it occurs, it is disturbing 
until its identity is established. The correct 
diagnosis is suggested usually by the sudden 
onset of frequent, painful urination with 
hematuria in a patient who has had radium 
therapy for cancer of the cervix some months 
or years before. In our cases the average period 
from the time of irradiation treatment to the 
beginning of ulcer symptoms was 2.25 years; 
the shortest time was 0.7 years and the longest 
5.5 years. As might be expected, retreatment 
with radium or x-ray increases the risk of blad- 
der injury as compared with the initial therapy 
because it leads to further endarteritis and scar 
in an area already devitalized by vascular 
damage. 

In the natural history of carcinoma of the 
cervix there is eventual spread to the broad 
ligament areas and the pelvic lymph nodes. 
Almost inevitably the ureters are involved in 
this upward extension and they become oc- 
cluded, in mild or marked degree, by edema or 
pressure or actual invasion by the tumor. 
Unless this process is interrupted by effective 
treatment, certain definite and irreversible 
changes develop in the upper urinary system. 
These changes are marked by dilatation and 
atony of the obstructed ureter, hydronephrosis, 
progressive impairment of kidney function, and 
ultimate -renal death. This deterioration is 
hastened by the advent of infection, invited as 
always by stagnant urine. We found the aver- 
age level of ureteral obstruction to be 4 to 6 
cm. above the orifice in the bladder and that 
orifice, on cystoscopic inspection, may be nor- 
mal in appearance. (Fig. 1.) 

Here again, symptoms may be strangely 
lacking. There may be renal pain, typical in its 
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distribution. Low, hip-encircling pain has been 
thought to result from ureteral stricture in 
these cases but I suspect that it is caused more 
often by spreading tumor in the pelvis. It is 
important to emphasize that in this as in other 
conditions the death of a kidney may be silent. 
Advanced chronic pyelonephritis may exist 
without pain or tenderness or palpable enlarge- 
ment of the kidney on abdominal examination. 
In the later stages of the disease the systemic 
effects of pyelonephritis will be shown and, 
when both ureters are occluded, the progressive 
signs and symptoms of uremia. These may be 
mild or marked as in any toxic state and may 
vary from the earliest manifestations of 
toxemia to the late changes associated with 
anuria and rapidly rising levels of azotemia. 
We have learned that the simple test of renal 
function with phenosulfonphthalein may detect 
the degree of kidney failure in uremia before 
the elevation of blood nitrogen reveals the true 
condition. 

It is obvious that urologic investigation 
should be included in the study of every case of 
cancer of the cervix before treatment is insti- 
tuted, to define more accurately the clinical 
stage of the disease, to aid in the prognosis, to 
provide a base-line for comparison with later 
observations and most of all to render the 
treatment more effective and safer by determin- 
ing in advance the extent of bladder or ureteral 
involvement. The edema of irradiation, for 
example, might complete a partial and perhaps 
unsuspected occlusion of the ureters and there 
is less danger of surgical complications if all 
the facts are known before operation is under- 
taken. The bladder should be examined. Renal 
function tests should be done. X-ray studies 
should always be made and retrograde pyelo- 
grams are usually more accurate than those 
made by the intravenous method. The damaged 
kidney may not excrete dye well enough to fill 
its excretory channels. We learned also that 
the simple passage of a catheter does not ex- 
clude the possibility of ureteral narrowing by 
edema or tumor, sufficient to produce dilatation 
above the level of stenosis. 

There are various methods of treatment for 
the obstructed ureter in these cases. The 
simplest method, where it can be employed, is 
dilatation with a catheter at cystoscopy. This is 
effective when the stricture results from fibro- 
sis, due to infection or late irradiation reaction 
or tumor replacement by scar. It is not effective 
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when the obstruction is produced by carcinoma 
and the attempt may cause bleeding or further 
occlusion by edema. Plastic operations upon 
the ureter and transplantation to the large 
bowel are seldom justified under these circum- 
stances and the pelvis which has been involved 
in malignant disease usually does not offer a 
suitable field for these procedures. 

The most common operation that we have 
performed for the relief of ureteral obstruction, in 
cases of uterine cancer, is nephrostomy. Direct 
drainage of the kidney by nephrostomy Is one 
of the most valuable operations in urologic 
surgery. It preserves the function of the ob- 
structed kidney and in many instances It saves 
life. If necessary it may provide a permanent 
channel for the outflow of urine; frequently it is 
a temporary measure which leaves the way 
open for later reconstructive efforts to free 
the strictured ureter. We discussed this opera- 
tion a number of years ago in a report written 
with my associate Dr. Buddington. We listed 
ten different indications for nephrostomy at 
that time but we have performed it most often 
for the relief of ureteral obstruction in cases of 
malignant disease in the bladder or female 
pelvis. Emergency bilateral nephrostomy has 
been required, on occasion, where both ureters 
were occluded with resulting anuria and all the 
signs and symptoms of profound uremia. 
Nephrostomy is a simple operation which may 
be performed in the presence of critical illness 
and under local novocain anesthesia if neces- 
sary. I can hardly recall a single instance of 
surgical fatality following this procedure. 
(Fig. 2.) 

It is of interest to comment briefly on the 
striking ability of an obstructed kidney to re- 
gain its functional value when normal urinary 
drainage has been established. Remarkable im- 
provement may be expected in most cases even 
when severe impairment of function has oc- 
curred, and conservative efforts to spare the 
organ are amply rewarded by this life-saving 
phenomenon. The recovery of the kidney and 
of the blocked ureter is less certain in the pres- 
ence of extensive prolonged infection. 

The need for the sacrifice of a kidney is in- 
frequent and is seldom justified under these 
circumstances except perhaps for severe pye- 
lonephritis which cannot be controlled by 
drainage or when in an otherwise cured case, 
a normal kidney on one side warrants the re- 
moval of its damaged mate. In the long series 


Fic. 2. Pyelogram showing preservation of obstructed 
kidney by permanent nephrostomy following serious 
ureteral injury in a case in which it was necessary to 
remove the other kidney for malignant disease. 


at Pondville, to which I have referred, there 
were two nephrectomies. Dr. Quinby used to 
say that nephrectomy is a destructive operation 
and a confession of failure on the part of the 
surgeon. I am impressed, if I may generalize at 
this point, by the rarity of this operation as 
compared with twenty-five years ago. It is one 
of the notable advances of modern surgery that 
the majority of kidneys that come to the op- 
erating room nowadays can be saved in one 
way or another. Perhaps the time will come 
when nephrectomies will not be performed 
except after consultation and in the face of dire 
necessity. 

The natural course of uterine cancer has not 
changed but the urologic complications of this 
disease and its treatment are becoming less fre- 
quent. The best explanation that I can offer 
for this favorable trend is that earlier diagnosis 
and better study in these cases have led to 
more prompt and effective therapy. It may be 
true also that surgery is replacing irradiation to 
a considerable degree and that we may be 
escaping some of the effects of radium and 
x-ray as far as the bladder and ureter are con- 
cerned. Certainly most of these patients that 
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I am now called upon to see have suffered sur- 
gical injuries. 

The bladder and the ureter are easily injured 
in the course of pelvic operations, whether for 
malignant disease or for some benign condition. 
It is safer to know the state of these organs 
before difficult pelvic dissections are under- 
taken. The ureter may be traumatized by 
clamp or ligature. The results may be obvious 
at once or may appear later when necrosis 
occurs or when signs of obstruction develop 
within the kidney. The ureter may be cut or a 
portion of it may be excised. I recall the case 
of a pupil nurse whose surgeon learned from 
the pathologist that a segment of ureter was 
contained in the specimen removed at the time 
of a presacral neurectomy. The abdomen was 
re-entered promptly. The two cut ends were 
released from their attachments and brought 
together without tension. The ureter and the 
patient and, I might add, the gynecologist made 
a satisfactory recovery. 

The ureter is a remarkable organ. It will heal 
if given a reasonable opportunity and peristaltic 
activity will go on in spite of scar. It has a rich 
blood supply from multiple sources and it may 
be lifted from its bed for a considerable dis- 
tance without ill effect if its adventitia and 
muscle wall are left undamaged. A break in its 
continuity from any cause will be followed by 
extravasation of urine and subsequent obstruc- 
tion. These constitute the serious results of such 
an injury. The escape of urine alone is not 
disastrous if free extraperitoneal drainage is 
established by surgery or by the prompt de- 
velopment of a fistula. The obstruction which 
may follow is more serious because it affects 
the kidney. I think I have never seen a uretero- 
vaginal fistula, for example, without obstruc- 
tive changes, usually associated with infection, 
in the kidney and ureter above the level of the 
lesion. The greatest danger in ureteral injury, 
as has been said, lies in failure to recognize that 
it has occurred. 

The ureter can be repaired at the time, in 
most cases, if it is known to have been cut or 
clamped or tied. The two cut ends or the two 
ends remaining after excising the traumatized 
segment can be brought together usually, with- 
out tension. A satisfactory method is first to 
pass a ureteral catheter which should be small 
enough to fit loosely, upward to the kidney 
and its other end downward into the bladder. 
A direct anastomosis is then performed over 
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this catheter with the minimum number of very 
fine chromic catgut sutures. An attempt is 
made to avoid the mucosa in placing these 
sutures. A drain is led to this region, outside 
the peritoneum which should be closed over 
this area. The catheter is withdrawn from the 
bladder, several days later, by means of 
cystoscopic forceps when the anastomosis is 
sufficiently healed. If the injury is so close to 
the bladder that this procedure is impractical, 
or if the distal extremity cannot be found, a 
catheter may be passed upward through a 
cystoscope to aid in establishing continuity by 
the same technic. In such cases a polyvinyl 
catheter is useful because its rigidity helps to 
keep it in position for constant drainage during 
the period of healing. 

When the defect is too great or when the dis- 
tal extremity of the ureter is too involved in 
disease or scar to permit a satisfactory anasto- 
mosis, direct repair is not possible. The ureter 
may then be transplanted to a new location 
in the bladder if these two structures can be 
made to meet without tension when the bladder 
is empty and the maximum length of ureter is 
required. Ureterovesical anastomoses were 
often unsuccessful because of stricture from 
infection and fibrosis before the days of the 
antibiotics but better results may be expected 
under present day conditions. (Fig. 3.) Great 
care must be taken to avoid infection. A small 
soft rubber catheter, introduced through the 
suprapubic incision, is passed through the new 
ureteral orifice to the kidney level and is left 
in place for at least three weeks. Together with 
the suprapubic tube which drains the bladder. 

The length of undamaged ureter after severe 
injury and the condition of the pelvis and the 
state of the patient are not likely to favor 
transplantation to the bowel as a solution for 
this problem. I have never used this operation 
under these circumstances. Ligation of the 
ureter, in the hope that silent atrophy of the 
kidney will occur, is not justifiable. This sacri- 
fices an organ that the patient can ill afford to 
spare and perhaps without full knowledge of 
the state of the other kidney. A urinary fistula 
may still ensue, moreover, or pyelonephritis 
may supervene instead of the symptomless 
atrophic changes that had been expected. 

The most common postoperative evidence of 
ureteral injury in gynecologic cases is incon- 
tinence from a ureterovaginal fistula. This is a 
distressing complication which keeps the pa- 
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Fic. 3. Three-minute intravenous pyelogram four and 
a half years after transplantation of the ureters to the 
large bowel. Patient had extensive vesicovaginal fis- 
tula caused by irradiation for cancer of the cervix. 


tient constantly wet although the product of 
the other kidney is still passed normally. It 
seldom heals spontaneously and, as I have said, 
it always leads to dilatation, usually accom- 
panied with infection, in the upper urinary 
tract on the side of the injury. Communication 
with the bladder is interrupted by the stricture 
which develops inevitably at the point of the 
fistula. Even with profuse discharge of urine 
from the vagina, the fistulous tract does not 
drain freely enough to prevent ureteral dilata- 
tion and renal damage. In certain of these cases 
deliberate sacrifice of the kidney may be ex- 
pedient if normal conditions are present on the 
other side and if the possibility of successful 
repair seems doubtful and if the circumstances 
of the patient do not favor the prolonged disa- 
bility that may be necessary for the recon- 
structive program. 

The complications that involve the bladder 
in gynecology are similar to those that affect 
the ureter. Here also the disease processes con- 
cerned are more often neoplastic than inflam- 
matory. The bladder is not disturbed as a rule 
by infections in the pelvis and it is remarkably 
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Fic. 4. Intravenous pyelogram nine months after 
operation in a case of transplantation of the ureter to a 
new position in the bladder on the right side, because 
of a complete stricture following hysterectomy. 


resistant to the influence of scars and adhesions. 
Even the severe changes of endometriosis are 
not usually productive of serious vesical dys- 
function. Actual endometrial lesions in the 
bladder were found by Holmes in only two of 
the cases which he reviewed, but ureteral 
strictures occurred in eight of his patients. 

Surgical injuries of the bladder are common 
and most of them, if recognized and repaired 
promptly, cause no further difficulty. It is easy 
to incise or tear the bladder during a pelvic 
operation but careful suture of such minor 
wounds and a period of catheter drainage are 
usually sufficient to produce healing. 

The most serious bladder injury occurring in 
gynecologic surgery is that which results in a 
vesicovaginal fistula. It may become apparent 
through urinary leakage immediately following 
the operation. It may develop later from ne- 
crosis in the bladder wall due to trauma at the 
time of operation. It is an evidence of the 
progress in obstetrics that this complication is 
no longer most common in that field. 

Vesicovaginal fistulas, with the exception of 
those due to irradiation or an active, destructive 
disease, can be repaired successfully in almost 
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every instance. In a report written in collabora- 
tion with Dr. Phaneuf we recently reviewed 
forty cases. In only one did incontinence from 
the fistula persist and in only six of the cases 
was it considered necessary to abandon the 
bladder and transplant the ureters to the 
bowel. All of the six survived and four are still 
living, but such radical treatment should be the 
last resort in the management of vesico- 
vaginal fistulas. Greater experience will reduce 
still further the number of patients for whom it 
is necessary. (Fig. 4.) 

The improved results now obtainable are 
due to better surgical technic and better con- 
trol of infection. Dr. Phaneuf has developed an 
excellent method for the closure of these 
fistulas. It is essential always to delay the 
operation until the inflammatory reaction in 
the tissues around the fistula has completely 
subsided. The most important suggestion that 
we made in our report, from a urologic point 
of view, is that suprapubic drainage should be 
provided for the bladder following the repair of 
difficult vesicovaginal fistulas, or as a part of 
the treatment of any serious bladder injury. 
This is the safest and most certain way to keep 
the bladder empty for as long as may be neces- 
sary to complete the process of healing. The 
suprapubic tube, in contrast with the urethral 
catheter, drains constantly because it stays in 
place and is not readily occluded. It does not 
rest upon and irritate the region of repair. It 
lessens the likelihood of infection and does not 
produce urethritis. In our cases the average 
duration of suprapubic drainage after repair of 
the bladder is three to four weeks. In the pres- 
ence of a normal bladder outlet a suprapubic 
sinus will close promptly if the opening is high 
in the dome of the bladder and at a high level 
in the abdominal wall. 

Full regard for my title might lead me to con- 
sider next such manifestations of the relaxed 
pelvic floor as cystocele and stress incontinence. 
I shall carefully avoid them since in Boston at 
least they constitute a special privilege in the 
department of gynecology. 

Instead, and in closing, I would like to devote 
a few lines to the simplest of all urologic pro- 
cedures, catheterization of the female urethra. 
Although this seems of slight importance, it 
deserves our attention because it is so fraught 
with possibilities of harm as well as good. No 
instrument that we use is more familiar than 
the catheter or more indispensable or more 
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often entrusted to unskilled hands. We see too 
many patients whose surgical benefits are ob- 
scured by urinary tract infection and the dis- 
tressing symptoms of urethritis caused by 
catheter drainage. 

The so-called routine order is often a poor 
thing in medicine and I am especially opposed 
to the routine catheterization of patients after 
operation. A catheter should be passed, not 
when a certain number of hours have elapsed, 
but when fluid intake and diuresis and lack of 
ability to void have combined to produce a full 
bladder. To be sure the patient must be 
watched and careful judgment is essential be- 
cause the bladder muscle may become atonic 
through prolonged distention and lose, tem- 
porarily, its power to contract. 

If it becomes necessary to pass a catheter 
after operation, it is wiser as a rule to leave it 
in place for constant drainage until the patient 
and the bladder recover normal control. 
Catheterization once is better than repetition 
because it diminishes trauma and lessens the 
likelihood of infection. At best an indwelling 
catheter is a foreign body and it should always 
be small enough to permit drainage around it 
of the products of inflammation that result 
from its presence in the urethra. No. 18 or 20 
French is ample for the female patient and 
large enough for the free flow of clear or cloudy 
urine. Everything pertaining to the catheter 
and the drainage system, including the bottle, 
should be sterile and should be cared for with 
every effort to protect the bladder against 
infection. Dr. Buddington has shown in recent 
studies that bacteria frequently gain access to 
the bladder through backflow from a contami- 
nated bottle. An irrigation carelessly managed 
affords another opportunity for the introduc- 
tion of infection and is seldom necessary. 
Catheter irrigation is often a matter of routin- 
ism and tradition. Its benefits are doubtful in 
the average case. The best irrigation for a 
bladder on constant drainage is a high fluid 
intake. 

The responsibility for catheterization should 
be assigned to the nurse with the most training 
and preferably one with gentleness as well as 
skill. It should not be entrusted to the lowliest 
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student. It is difficult to catheterize a female 
bed patient without introducing infection. A 
good rule that has been proposed at the 
Deaconess Hospital in Boston is that two 
nurses shall be required to carry out this pro- 
cedure, one to cleanse and expose the field and 
the other to pass the catheter. 

Finally, we must not forget to acknowledge 
the blessings afforded by chemotherapy and 
the antibiotics, both for prophylaxis and for 
cure. To use them most effectively, we must be 
guided by bacteriologic reports at frequent 
intervals. The urine should be cultured always 
before catheter drainage is discontinued so that 
suitable terminal treatment may be prescribed. 
Every effort should be made to send the pa- 
tient home with all wounds healed and with 
neither signs nor symptoms of infection in the 
urinary tract. 


SUMMARY 


The urologic complications of carcinoma of 
the cervix and their clinical management have 
been reviewed. 

Injuries to the bladder and ureter resulting 
from pelvic surgery have been discussed and 
methods of repair have been suggested. 

Attention has been directed to the urethral 
catheter and the importance of its proper use 
in the prevention of postoperative infections. 
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HASHIMOTO'S DISEASE (STRUMA LYMPHOMATOSA) 
A FAMILIAL INCIDENCE OF THREE CASES 


Paut E. Craic, M.p., JoseFH L. SPANN, M.D. AND LEO LOWBEER, M.D. 
Tulsa, Oklaboma 


TRUMA lymphomatosa was first de- 
S scribed in 1912 by Hashimoto," a Japa- 
nese surgeon, who reported four cases, all 
occurring in elderly women. Since the appear- 
ance of his paper lively interest in this unusual 
type of thyroiditis has been stimulated. In 
1931 Graham and McCullagh® collected 104 
cases; 95.8 per cent of the patients were 
women and the average age at which the 
symptoms first appeared was 52.4 years. Joll"' 
in 1939 reported fifty-one cases in 4,650 
thyroidectomies. In 1942 McSwain and Moore” 
reported seventy-one cases in 11,049 oper- 
ations on the thyroid. Chesky, Dreese and 
Hellwig! (1931) reported 146 cases of Hashi- 
moto’s disease in 2,031 patients requiring 
thyroidectomy. 

A total of 563 cases of struma lymphomatosa 
have been recorded since 1912, about one in 
every 116 goiters, or slightly less than 1 per 
cent. The sex ratio of female to male patients 
was 28:1 and the average age was 49.2 years. 

An exhaustive search of the literature failed 
to disclose any mention of the familial or 
hereditary tendencies of Hashimoto’s disease. 
This observation prompted a recording of a 
series of three cases occurring in full sisters, 
whose ages were twenty-seven, thirty-three and 
thirty-five, respectively. Inasmuch as struma 
lymphomatosa is seldom diagnosed preoper- 
atively, a discussion of this comparatively rare 
form of thyroid disease seems warranted. 

Histogenesis. Nothing conclusive is known 
of the etiology of struma lymphomatosa 
although Chesky, Dreese and Hellw:g' hy- 
pothesize that an excess of pituitary thyro- 
tropic hormone causes an invasion of the 
intrafollicular colloid of the thyroid by wander- 
ing cells which gradually ingest the colloid by 
a process that they term “‘colloidophagy.”’ The 
colloid is changed in such a way that it attracts 
macrophages by chemotaxis. They have dem- 
onstrated with an electron microscope signifi- 
cant changes of the colloid occurring in 
Hashimoto’s disease. Actual gaps were noted 
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between the follicle cells through which these 
wandering cells pass. No epithelial degeneration 
was observed in this stage. However, as the 
follicles collapsed, assuming oval, triangular 
and slit-like lumens, with the disappearance 
of colloid, a syncytial mass of cells, apparently 
macrophages with pyknotic nuclei, fused. 
Some of these macrophages with ingested 
colloid leave the follicle lumen and re-enter the 
general circulation; others, too loaded with 
colloid, become stranded in the interfollicular 
stroma and there degenerate, with the result 
that with a chemical change more lymphocytes 
than macrophages are attracted. The packed 
accumulation of lymphocytes around and 
between the follicles interferes with the blood 
supply and nutrition of the follicular epi- 
thelium which is finally destroyed. Whole or 
isolated areas are then replaced by fibrous 
tissue. In addition, there is a formation of 
large acidophilic cells with excessive granular 
cytoplasm and hyperchromatic nuclei. These 
are polygonal in shape and resemble hepatic 
or adrenal cells, and are variously described 
by Womack?! and others as “‘Hiirthle cells.” 
A histopathologic diagnosis of Hashimoto’s 
disease should rest upon these epithelial 
changes rather than on the amount of lymphoid 
tissue present. Fibrosis is not necessarily 
prominent and may be related to the duration 
of the disease. 

Pathology. There are three distinct types of 
thyroiditis predicated on gross and microscopic 
findings: (1) struma lymphomatosa of Hashi- 
moto, (2) Riedel’s struma and (3) subacute 
thyroiditis of de Quervain or struma granu- 
lomatosa with giant cell variant. _Many 
contemporary authors are of the opinion that 
Hashimoto’s disease is a separate clinical and 
pathologic entity from Riedel’s struma or 
subacute thyroiditis of de Quervain. Among 
those favoring this premise are Hashimoto," 
Lee and McGrath,'4 Graham and McCullagh,® 
J. G. Lee,!® McClintock and Wright," Joll," 
Moore and Lloyd,'* and McSwain and Moore.” 
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Those opposing this controversial stand are 
Ewing,’ Williamson and Pearse,® Eisen,’ 
Womack,*! and Chesky, Dreese and Hellwig.' 
This latter group states definitely, ‘“‘There are 
only quantitative differences between the 
severe grades of chronic thyroiditis. Both show 
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throughout the gland and between the acini. 
Fibrosis increases as the disease progresses, 
assuming waving whorls about the lobules. 
Struma lymphomatosa must be differenti- 
ated pathologically from the following: (1) 
chronic non-specific thyroiditis, (2) chronic 


TABLE 1 


SALIENT PATHOLOGIC FINDINGS IN HASHIMOTO'S, RIEDEL’S AND DE QUERVAIN’S STRUMAS 


Struma Lymphomatosa 


Gross appearance...........| Pseudolobulated yellowish 
cast 
Variable 


100 diffuse 
Pretracheal only 


Bleeding tendency.......... 
Extent of involvement...... 
Adjacent structures......... 


Consistency................| Firm 
Presence of adenomas...... . Occasional 
Microscopic acinar epithe- Degenerated, low cuboi- 


lium dal, compensatory focal 
hyperplasia, frequent 


Colloid presence............| Scant to absent 


Cellular infiltration Diffuse, lymphocytic 
| lymph follicles with ger- 


| e 
minal centers 


Uninvolved 


Riedel’s Struma de Quervain’s Struma 


White, smooth Gray, white, smooth 

Decreased 

unilateral 

Always involved, general- | 
ized, very dense 

Very hard, bone-like 

Occasional 

Compressed, absent areas, 
normal elsewhere 


Usually decreased 
14 unilateral 
Variable, usually none 


Hard 

Occasional 

Marked, acute degenera- 
tion in involved areas, 
normal elsewhere 
Normal in uninvolved 
areas, decreased in_ in- 
volved areas 

Decreased lymphocytes 


Normal in uninvolved 


areas 


Moderate number of lym- 


phocytes and leukocytes and leukocytes, pseudo 
in fibrotic planes giant cells, plasma cells, 
histiocytes 


Thickening of intima and | Slight or none 
media; periarteritis fi- | 


brosa 


the same morphologic characteristics, the only 
difference being the intensity.” 

Shilling” presented a comprehensive picture 
of the pathologic changes which take place in 
a thyroid being converted by some obscure 
combination of factors to a lymphadenoid type 
of goiter (the apt term applied to Hashimoto’s 
disease by Williamson and Pearse*®). 

The thyroid in Hashimoto’s disease is 
diffusely enlarged, has a resilient feel and may 
proceed posteriorly and encircle the trachea. 
Such a case was reported by Oldfield" in 1947. 
The gland is smooth, pink and beefy and has 
a pseudolobulated appearance. The cut surface 
is finely lobular with a yellowish cast. Micro- 
scopically there is a uniform degeneration of 
all the acini which are multishaped and 
shrunken. The epithelium is pale, flattened 
and finally degenerated with eccentrically 
placed nuclei. Colloid is scant to absent. 
Numerous lymph follicles and plasma cells are 
seen. Vascularity is greatly diminished and 
there is a diffuse infiltration of lymphocytes 
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specific thyroiditis—tuberculosis, syphilis and 
actinomycosis, (3) lymphosarcoma, (4) car- 
cinoma, (5) Riedel’s struma and (6) de Quer- 
vain’s struma. 

A table showing the pathologic differ- 
ences between struma lymphomatosa and the 
strumas of Riedel and de Quervain has been 
prepared. (Table 1.) 

Diagnosis Two of our three cases were 
diagnosed preoperatively but from our obser- 
vations it may be stated conclusively that if 
a smooth, firm goiter appears in a patient 
(usually a woman), reaches its maximum in 
size in a few months, involves every part of 
the gland and produces moderate dyspnea but 
no serious pressure effects or thyrotoxic symp- 
toms, pain, tenderness, pyrexia or other inflam- 
matory phenomena, it is almost certain to be 
Hashimoto’s disease. If to these features are 
added the absence of involvement of extra- 
thyroid tissues and the presence of some 
degree of hypothyroidism, the diagnosis is 
further substantiated. 
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Fic. 1. Three sisters (Cases 1 to 111) who underwent successive thyroidectomies 


for Hashimoto’s disease. 


The clinical characteristics differentiating 
struma lymphomatosa, Riedel’s struma and 
de Quervain’s struma are presented in Table 11. 

Treatment. Many authorities agree that 
surgical extirpation of the gland is the treat- 
ment of choice and is especially indicated when 
the diagnosis has been established preoper- 
atively and when obstructive symptoms are 
apparent. However, x-ray therapy may bring 
about optimal control without the hazards 
of temporary or persistent hoarseness and the 
eventual development of mild to severe 
myxedema. 

The operative results in our series, although 
small, have been gratifying. A total of seventy- 
five thyroidectomies were performed at Hill- 
crest Memorial Hospital over a five-year 
period. Among those were ten proven cases of 
Hashimoto’s disease, three of Riedel’s struma 
and one of de Quervain’s subacute thyroiditis. 
The average age for Hashimoto’s disease 
(14 per cent) was thirty-one years, for Riedel’s 
struma (4 per cent) forty-six years and for 
de Quervain’s struma (1 per cent) twenty-nine 
years. All of the individuals treated surgically 
for Hashimoto’s disease were women. Three 
of the ten patients were from one family. 


(Fig. 1.) 
CASE REPORTS 


Case1. (No. 13898.) Mrs. W. Q., a twenty- 


seven year old white woman (para 11, gravida 
11), was admitted to Hillcrest Memorial Hos- 
pital on April 4, 1951, with the chief complaint 


of painless swelling in the neck. Approximately 
four months prior to admission the patient 
first noticed a mass in her throat which con- 
tinued to enlarge and lately produced a sensa- 
tion of choking. There was no history of 
tremor, palpitation, weight loss, heat intoler- 
ance or previous operations. She had had the 
usual childhood diseases. 

Physical examination revealed a well devel- 
oped, well nourished adult white female who 
did not appear acutely ill. Her blood pressure 
was 102/70 and the pulse 76. The skin was 
warm and dry. The thyroid was symmetrically 
enlarged, freely movable in the surrounding 
tissues, firm and smooth and not tender to 
palpation. Exophthalmos and tremor were 
absent. There was no cervical adenopathy. 

The laboratory data were as follows: basal 
metabolic rate, +3; red blood cells, 3,820,000; 


hemoglobin, 12.5 gm; white blood cells, 
8,750; differential, normal; Kline test, 
negative. 


Surgery was indicated because of pressure 
and for cosmetic reasons. The preoperative 
diagnosis was simple colloid goiter. 

Lugol’s solution (10 drops three times per 
day) was given for two weeks preoperatively 
to reduce glandular vascularity. A subtotal 
thyroidectomy was performed under cyclopro- 
pane endotracheal anesthesia. Approximately 
24 gm. of tissue were removed in the resection 
of four-fifths of the right and two-thirds of 
the left lobes. 

The pathologic report was as follows: “The 
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obulated structure of the thyroid is well pre- 
served. The individual lobules show great vari- 
ations in size but their general structure is 
rather uniform The lobules consist of very 
small and medium sized follicles which are 
rather empty or contain an exceedingly pale- 
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the previous three years, extreme the last 
three months, and the presence of an enlarging 
goiter. 

The patient stated that for the past four 
years she had become increasingly nervous 
and had had frequent emotional episodes. 


TABLE II 
CLINICAL DIFFERENTIAL DIAGNOSTIC FEATURES OF HASHIMOTO’S, RIEDEL’S AND DE QUERVAIN’S 
THYROIDITIS 


Struma Lymphomatosa 


| 
.| 40-60 


...| Almost 100% 


Principal symptoms......... Presence of a goiter, vague 


| pressure symptoms 


Duration of symptoms...... 


eration 
Duration of goiter.......... | Years 
Degree of thyroid involve- | Always diffuse 
ment 
Response to x-ray.......... | Usually good 


abolic disorders 
Postoperative course........ | Uneventful 
| 


Months, with recent accel- | 


Postoperative complications. Myxedema, general met- | 


| Stormy 


Riedel’s Struma de Quervain’s Struma 


20-49 

60-80% 

Predominant 
symptoms 


20-40 

20-40% 

Moderate pressure symp- 
toms, stabbing pain re- 
| ferred to neck, shoulde 


pressure | 


or ear 
I-2 yr. | 1-12 mo. 
1-2 yr. | I-12 mo. 


30% unilateral 30% unilateral 
| 

Unknown 
No myxedema, no relief | Prompt remission with re 
from pressure symptoms | currence of symptoms 
Usually uneventful 


staining colloid. They are lined by rather high, 
apparently actively secreting, cuboid epithelial 
cells which, however, show no proliferation 
and form no papillary excrescences. The inter- 
stitia between the follicles are greatly distended 
by what seems to be inflammatory infiltration 
with lymphocytes and histiocytes. This, in 
many places takes the shape of round or 
elongated lymphoid infiltrates which are quite 
large and resemble lymph follicles. These infil- 
trates frequently contain secondary centers. 
There is no appreciable increase in connective 
tissue. There is no evidence of neoplastic 
changes. Many follicles contain clusters of 
macrophages and no, or only traces of, colloid.” 
(Fig. 2.) The diagnosis was Hashimoto’s 
disease of the thyroid. 

The postoperative course was uneventful. 
The patient was discharged on the seventh 
postoperative day. Surgical results have been 
satisfactory in the follow-up period. Basal 
metabolic readings, repeated at monthly inter- 
vals, have not fallen below minus twelve. 

Case u. (No. 19620.) Mrs. M. E. S., a 
thirty-five year old white woman (para U, 
gravida 11), was admitted October 18, 1951, 
with the chief complaints of nervousness for 
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About a year before admission she noticed a 
hard, smooth swelling in her neck which was 
growing in size and had become a source of 
constant worry. While attempting to sleep 
she had experienced a sensation of choking 
and smothering. Each morning she awakened 
with a feeling of weakness bordering on 
exhaustion. She had little appetite. Occa- 
sionally she felt a stabbing pain which radiated 
upward from the angles of the jaw into the ears. 
There had been no weight loss, tremor, hoarse- 
ness, dysphagia, palpitation or heat intoler- 
ance. A bilateral salpingo-oophorectomy and 
subtotal hysterectomy had been performed 
for a pelvic inflammatory disease in 1948. 

Physical examination revealed a well devel- 
oped, well nourished white female who did 
not appear acutely ill. Her blood pressure was 
100/68, pulse 72 and respirations 16. The skin 
was warm and dry. The thyroid presented a 
hard, smooth, resilient enlargement of the 
isthmus and both lateral lobes. It could be 
readily moved and was therefore not attached 
to the extrathyroid structures. No tenderness 
or nodules were present. No exophthalmos or 
tremor was detected and no cervical nodes 
were palpable. 
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Fic. 2. Case 1. Photomicrograph, medium power. Note lymphocytic intiltrates, marked variation in size of 


follicles; varying but generally poor colloid contents. Many follicles contain clusters of macrophages. 


Fic. 3. Case 11. Photomicrograph, low power. Note scattered lymph follicle-like structures. 


Fic. 4. Case 11. Photomicrograph, medium power. Note follicle containing a large cluster of macrophages but 


no colloid in upper right corner. 


Fic. 5. Case 11. Photomicrograph, high power. Follicle of Figure 4 containing no colloid but cluster of 


macrophages with occasional epithelial cells. 


The laboratory data were as follows: basal 
metabolic rate, — 12; red blood cells, 4,200,000; 
hemoglobin, 12.5 gm; white blood cells, 5,950; 
differential count normal except for 3 per cent 
eosinophils; Kline test, negative. 

The preoperative diagnosis was Hashimoto’s 
disease. Surgery was indicated because of 
pressure symptoms and for cosmetic reasons. 
There was no preoperative preparation. 

At operation a general anesthetic was admin- 
istered, using sodium pentothal combined with 
endotracheal cyclopropane. A subtotal thy- 
roidectomy was performed and 35 gm. of 
tissue were removed. 

The pathologic report was as follows: “‘The 
most remarkable feature is the presence of a 
large number of lymph follicle-like structures, 
frequently confluent throughout the interstitia 
of the thyroid gland. The individual lobules are 
well preserved and consist of follicles filled 


with pale-staining colloid and lined with fairly 
high cuboid epithelium. There are also present 
numerous small follicles which are empty or 
almost empty. Many of these contain clusters 
of macrophages. Increase in connective tissue 
is negligible. Occasionally cystic follicles are 
found filled with poorly staining colloid. This 
pathologic structure is uniform throughout 
the entire thyroid gland.” (Figs. 3 to 5.) The 
diagnosis was struma lymphomatosa (Hashi- 
moto’s disease). 

The immediate postoperative course was un- 
eventful and the patient was dismissed on the 
seventh postoperative day. When last seen the 
patient felt entirely well. Subsequent basal 
metabolisms taken at monthly intervals have 
not fallen below minus seventeen. 

Case 11. (No. 20053.) Mrs. M. A. M., a 
thirty-three year old white woman (para vit, 
gravida vill), was admitted October 31, 1951, 
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Fic. 6. Case 11. Gross appearance of one thyroid lobe. Note dryness of cut surface suggesting poor colloid 
contents, and compensatory hyperplasia of an adenomatous nodule in lower pole. 


Fic. 7. Case 11. Photomicrograph, medium power. Large lymphocytic infiltrates replacing follicles. Note 
atrophy and disintegration of remaining follicles. Note clusters of macrophages in follicles in upper right 


corner. 


with the chief complaint of rapid enlargement 
of the thyroid gland. 

About eight months before, the patient 
noticed a “Jump” in her neck which occurred 
shortly before the termination of her last 
gestation. Enlargement was rapid and she 
complained of palpitation and nervousness but 
denied that she had a tremor. She had had no 
weight loss, dysphagia or hoarseness. She 
had had multiple pregnancies but no previous 
operations. 

Physical examination revealed an adult 
white female in an excellent state of nutrition 
and in apparent good health. Her blood pres- 
sure was 118/76, pulse 74 and respirations 18. 
The skin over both upper and lower extremities 
was warm and dry. The thyroid was diffusely 
and bilaterally enlarged. It was not tender 
and was freely movable in the surrounding 
tissues. No nodules were palpated and no 
cervical adenopathy was present. 

The laboratory data were as follows: basal 
metabolic rate, — 12; red blood cells, 4,100,000; 
hemoglobin, 12.2 gm.; white blood cells, 8,000; 
differential, normal; Kline test, negative. 

The preoperative diagnosis was Hashimoto’s 
disease. Surgery was indicated because of 
pressure symptoms and an unsightly bulge 
in the neck. There was no_ preoperative 
preparation. 

At operation a subtotal thyroidectomy was 
performed under general intravenous sodium 
pentothal and gas endotracheal anesthesia. 
Approximately 10 gm. of tissue were removed. 
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One lobe contained a well encapsulated grayish 
nodule measuring 1.2 cm. (Fig. 6.) 

The pathologic report was as follows: “‘The 
lobulated structure of the thyroid gland is 
well preserved but the individual lobules show 
considerable variation in size. The most out- 
spoken change is that of a diffuse and focal 
infiltration with lymphocytes and plasma 
cells, a process which is associated with dis- 
integration of thyroid follicles and their re- 
placement by lymphoid cells. Preceding this 
disintegration, the follicles are found to be 
very small, their lumens are empty and contain 
little colloid and the surrounding epithelial 
cells are large and cuboid. Many of these 
follicles contain macrophages in clusters, as 
well as desquamated epithelial cells. Even- 
tually the disintegrating follicles and lymphoid 
cells are replaced by young connective tissue. 
As an apparently compensatory process, 
adjoining lobules are found within which 
lymphoid infiltration is negligible and the fol- 
licles of which are markedly enlarged and lined 
with hyperplastic cylindrical epithelium show- 
ing a tendency to form papillary projections 
into the lumen. Lobules consisting of such 
follicles are found in various sizes and as they 
are fairly large, seem to represent small ade- 
nomas. A nodule found in the right lower 
lobe shows exactly the same structure of 
hyperplastic thyroid tissue.” (Fig. 7.) The 
diagnosis was struma lymphomatosa (Hashi- 


‘moto’s disease) with compensatory adenoma- 


tous hyperplasia. 
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SUMMARY 


1. Three cases of Hashimoto’s disease occur- 
ring in full sisters, residing in a non-goitrous 
region, have been reviewed. 

2. An average age for this unusual series 
was thirty-one years. 

3. Hashimoto’s disease was correctly diag- 
nosed preoperatively in two of the three cases 
reported. 

4. The present trend in the treatment of 
Hashimoto’s disease is toward subtotal thy- 
roidectomy and away from x-ray therapy. 

5. The accurate diagnosis of Hashimoto’s 
disease rests largely on the exercise of a high 
index clinical suspicion. 
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RETROPERITONEAL RUPTURE OF THE DUODENUM 
IN NON-PENETRATING ABDOMINAL TRAUMA* 


IstporE Coun, JR., M.D., HERBERT R. HAWTHORNE, M.D. AND 
ALFRED S. FROBESE, M.D. 


Philadelphia, Pennsylvania 


NY traumatic condition that still com- 
A mands a mortality of 20 to 50 per cent 
when proper treatment is known to re- 
duce this to practically zero demands further 
attention. The frequent mismanagement of a 
condition whose proper treatment is fairly simple 
is cause for further concern. Retroperitoneal rup- 
ture of the duodenum due to a non-penetrating 
wound of the abdomen is such an injury. AI- 
though much has been written about it since 
the collection of twenty-four cases by Schu- 
macher in 1910, the mortality and morbidity 
have not been satisfactorily reduced. A recent 
experience has stimulated us to review the 
literature pertinent to retroperitoneal rupture 
of the duodenum. 


CASE REPORT 


J. O. B. (No. 204942), a twenty-seven year 
old Negro was admitted to the hospital on 
April 15, 1951. The patient was thrown against 
the steering wheel of an automobile in an acci- 
dent four hours prior to admission. He was 
momentarily unconscious but was able to walk 
away from the accident. He vomited shortly 
afterwards. The patient had been drinking 
excessively and the role of alcohol in the vomit- 
ing and absence of pain could not be evaluated. 
He took another drink after the accident and 
vomited again. About one hour later he first 
noted pain, which became progressively worse. 
There was no further vomiting, no diarrhea or 
unusual desire to void. The pain was described 
as sharp, boring, steady, severe and located 
almost entirely on the right side. There was 
no radiation. The remainder of the history was 
non-contributory. Physical examination re- 
vealed the blood pressure to be 130/65, pulse 
90, respiration 28 and temperature (rectal) 
100°F. Examination revealed patient holding 
his abdomen and moving about constantly in 
an attempt to find comfort, which was obtained 


only in lateral hyperflexion. Examination of 
the abdomen revealed no external evidence of 
trauma, some slight lower abdominal disten- 
tion, no visible masses or peristalsis. Peristaltic 
activity was diminished over the entire right 
side, with board-like rigidity. The left side was 
essentially normal. There was no costoverte- 
bral angle tenderness. Rectal examination was 
negative. 

Impressions were (1) ruptured viscus; (2) 
pancreatic injury; (3) abdominal wall hema- 
toma. Scout film of the abdomen revealed a 
“left ileo-psoas shadow which was well visual- 
ized while the right ileo-psoas shadow was not 
visualized. There was no evidence of free air 
in the peritoneal cavity.’’ Exploratory laporot- 
omy was performed two hours after the patient 
was first seen. An extensive subserosal hema- 
toma of the proximal portion of the transverse 
colon was noted. No free air or fluid was found 
in the peritoneum, and no fecal odor had been 
detected on opening the peritoneum. Thor- 
ough exploration revealed nothing in the 
peritoneal cavity other than the previously 
mentioned hematoma of the transverse colon. 
However, on the posterior parietal peritoneal 
surface just above the upper pole of the right 
kidney there was a bluish black discoloration 
that extended up to the gastrohepatic ligament 
retroperitoneally and from the midline to the 
lateral margin of the kidney. This was thought 
to represent hemorrhage from a lacerated kid- 
ney, and the peritoneum was incised to uncover 
this area. The tissues were infiltrated with 
clear, brownish green fluid which seemed to 
have extravasated into all the retroperitoneal 
tissues. The kidney cortex was intact. Dissec- 
tion towards the duodenum revealed a perfora- 
tion of the postero-inferior surface of the 
duodenum just as it crossed the spine. There 
was a free flow of bile coming from this area as 
soon as it was exposed. Further mobilization of 


* From the Surgical Service of Dr. Herbert R. Hawthorne, Graduate Hospital of the University of Pennsylvania, 
Philadelphia, Pa. 
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the duodenum with upward and medial rota- 
tion revealed the perforation to be 2 to 3 cm. in 
length. It was closed transversely. A drain was 
placed near but not adjacent to the repaired 
perforation and brought out through a stab 
wound. The duodenum and pancreas were 


TABLE 


| | 
| Year | Cases | 


Author Mortality 


Schumacher 


Miller and Schumacher | 1916 | 


1918 | 


From 
Lauritzen 
1943 | 
1940 | 
1943 | 

1952 


1940 


further explored, but no further lesion was 
found. Because of the soilage from the perfora- 
tion a drain was placed at the head of the pan- 
creas and brought out through the stab wound. 
The operation was then terminated with the 
patient in excellent condition. 

Postoperatively he was placed on continuous 
nasogastric suction, intravenous fluids, penicil- 
lin and streptomycin. On the first postoperative 
day the abdomen was soft and flat, without 
audible peristalsis and with no drainage on the 
dressings. Wangensteen drainage for the first 
three days was 530, 980 and 700 cc., and after 
this the tube was clamped on alternate hours 
and removed on the subsequent day. On the 
fourth postoperative day oral liquids were 
started and were well tolerated. On the eighth 
postoperative day drains were removed with- 
out any further trouble. The incision was healed 
by this time and the patient was tolerating a 
soft diet. The’ van den Bergh test showed a 
slight elevation (to 0.8) on the third post- 
operative day which was thought to be due to: 
(1) absorption of bile from the retroperitoneal 
tissues; (2) some edema about bile ducts; and 
(3) normal postoperative elevation in patients 
receiving transfusions. It returned to normal 
by the eighth postoperative day. The patient 
was detained to secure postoperative x-rays 
which were done on May 1, 1941, and noted 
elsewhere in this article. He was discharged the 
next day on a full diet. Subsequent clinic visits 
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revealed no sequalae as recently as February, 
1952. 

In 1910 Schumacher™® reviewed ninety-one 
cases of duodenal rupture due to non-penetrat- 
ing abdominal injuries of which twenty-four 
were retroperitoneal. Of this latter group only 
7 per cent survived, to give a mortality of 93 
per cent. (Subsequent reviews are listed in 
Table 1. Johnson" reported a 50 per cent mor- 
tality as late as 1943.) The case mortality rate 
has been decreasing as shown in Table 1, but 
even the cases reported since Johnson’s review 
show a mortality of 20 per cent, as seen in 
Table 11; and since we can be fairly certain that 
a number of fatal cases have not been reported, 
the actual mortality probably is even higher. 


INCIDENCE 


Rowlands” collected 381 cases of intestinal 
rupture due to non-penetrating injuries of 
which only twenty-three were duodenal rup- 
ture. Siler?® quotes a review of 1,183 cases of 
subcutaneous rupture of the intestines with 113 
in the duodenum. Miller” and Sarnoff?‘ have 
estimated that 10 per cent of all gastrointestinal 
tract ruptures were duodenal, while Kellog” 
estimated 16.5 per cent. 

Schumacher” stated that 25 per cent of the 
duodenal ruptures were retroperitoneal, and 
Jacobs et al.!2 stated that over go per cent of 
these were in the second and third portions of 
the duodenum. Maingot"® believed that only 
25 per cent were in the third portion. The sites 
of tears as tabulated by Guibé™ and by Kel- 
log" are listed in Table 11. 

Kellog® and-Maingot” found the injury eight 
times more frequent in men. We believe this 
may be related to the more frequent occurrence 
of severe abdominal trauma in the male. Two 
of the twenty-five cases reported here were in 
women. 


CAUSES 


Intra-abdominal disorder due to non-pene- 
trating trauma is usually caused by some 
severe physical force, but all writers have com- 
mented on the minimal force that occasionally 
causes this injury. Usual causes include sudden, 
unexpected crushing injury of some kind; a 
severe blow to the abdomen; a kick; crush by a 
vehicle; injury while riding in an automobile, 
particularly by the steering wheel; and occa- 
sionally by a rather severe blow to the back. 
Ficarra® points out that with a sudden, unex- 
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pected blow the abdominal muscles are relaxed 
and therefore the full force can be transmitted 
to the duodenum. 

The duodenum is thought to be well pro- 
tected by its location in the abdomen; but 
where it crosses the spine, it is more vulnerable 


TABLE 

| Guibé” | Kellog’® 

Location | | 7 

Per | Per 

|No. cent | No. | cent 

Region of pylorus............. 7| 6.44 9| 6.1 
16 | 14.6) 21 | 14.1 
Second portion................| 20 | 18.4, 3] 2.0 
8] 7.3} 0.7 
Third portion.................| 22 | 20.2] 29 | 19.5 
Area of duodenojejunal angle...; 32 | 29.4) 23 | 15.4 
| 15 | 10.0 
First and second portion.......|... |..... 
Superior and inferior angles....)... |..... | 1 0.7 
| 43 | 28.8 

[100 
| 


149 |100 
| | 


to a crushing injury. In the course of a blast 
injury, either in air or water, the duodenum is 
as vulnerable as all other viscera. Duodenal 
rupture may be sustained when the pylorus is 
closed and the duodenojejunal angles acutely 
flexed, making the duodenum an air-trap. 
Trauma to the abdominal wall frequently 
leaves no signs, and the search for local bruises, 
hematomas or laceration may be unrewarding. 


ASSOCIATED INJURY 


At the time of the abdominal trauma there 
may be any other injury, the more commonly 
mentioned being cranial injury, fractures of 
the extremities and multiple rib fractures. 
However, associated intra-abdominal lesions 
cause most difficulty, acting in two ways: (1) 
they may be overlooked; (2) they may so at- 
tract attention that the duodenal lesion will be 
completely missed with eventual fatal outcome. 

The most commonly associated lesions in the 
abdomen are lacerations of the liver, spleen, 
kidney and pancreas; rupture of the stomach, 
small or large intestine in other locations; 
lacerations of the omentum; rupture of the bile 
ducts or gallbladder; injury to the portal vein 
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or ureters; and finally, the possibility of addi- 
tional areas of rupture in the duodenum itself. 


DIAGNOSIS 


The diagnosis can almost be made from the 
history, with the addition of just a few of the 
signs or symptoms to be noted below. Im- 
mediately following the injury the patient is 
frequently unconscious for a few minutes. Fol- 
lowing this there is usually complete recovery, 
and the patient may return to his work or he 
may go home because of some vague discom- 
fort. Several hours later there may be one or 
two episodes of vomiting, although nausea and 
vomiting may be completely absent. The 
vomitus may contain blood, but this is not a 
universal finding. Then abdominal pain begins 
and progressively increases in severity. It is a 
steady, severe, incapacitating pain which usu- 
ally causes the patient to seek a doctor. The 
pain-free interval may be explained by the fact 
that after the initial blow some time must 
elapse to allow a sufficient quantity of duo- 
denal contents to get into the retroperitoneal 
tissues to cause pain by irritation of the tissues 
or by distention of the peritoneum. The dura- 
tion of the quiescent phase probably depends 
on the size of the tear, the secretory activity 
at the time of the rupture, the contents of the 
stomach at the time of the injury and the 
amount of ileus produced by the blow itself. 
Bockus* compares the clinical picture to that 
of a perforation of a posterior wall ulcer. 

Shock may be present, or imminent. In either 
case it is due to the original trauma and/or the 
pain from the leak, as there was not enough 
blood loss to account for shock in any reported 
case of isolated retroperitoneal rupture of the 
duodenum. Pain may be severe. It may be 
localized to the right upper quadrant, to the 
right side of the back or generalized in the 
back and sides. Tenderness will usually follow 
the course of the pain, and as time progresses 
there will be some rigidity of the right side, 
particularly of the upper quadrant, but the 
extent and severity of the rigidity varies 
greatly. Rigidity is not a dependable sign. 
Vomiting will become more severe with the 
passage of time, but this symptom is not to be 
depended on in the early stages and it should 
not be awaited. Hemorrhage if present is usually 
due to an associated lesion. Distention may be 
present, but is usually not severe. Peristalsis 
may be absent or greatly reduced. Temperature, 
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pulse and respiration may show very minimal 
changes at first, but with the passage of time 
each will rise. White count will show a slight 
elevation with a progressive increase in the 
polymorphonuclears. Testicular pain and pria- 
pism have been reported. Butler and Carlson‘ 


attribute this to “irritation of testicular nerves, 
the sympathetic chain accompanying the 
spermatic artery” from bile in retroperitoneal 
tissues. 


X-RAY FINDINGS 


X-ray evidence on preliminary scout film of 
retroperitoneal rupture of the duodenum is of 
the utmost help when present. But, in our 
case, and in all but six of the reported cases, 
x-rays were negative. Therefore one cannot 
await x-ray evidence of a perforation before 
proceeding with surgical therapy. Jacobs, 
Culver, and Koenig'? emphasize that “‘the use 
of barium or bismuth salts in the roentgen 
diagnosis of any acute perforation of the gastro- 
intestinal tract is contraindicated.” Barium in 
the tissue may act as a foreign body irritant 
and may serve to enlarge the retroperitoneal 
area of infiltration further. The procedure may 
be shocking to a patient who is already on the 
verge of shock. However, Siler?* recommends 
the use of barium and Koenig and Culver" 
used it to aid in making the diagnosis in a sub- 
sequent case report. We believe barium demon- 
stration of the perforation should not be 
attempted if the scout film is negative. Jacobs 
et al.!? point out that since go per cent of the 
perforations are in the second or third portions 
of the duodenum, the air pattern should be 
constant. The diagnosis will therefore depend 
on infiltration of the retroperitoneal tissues 
with free air, which does not move when the 
patient changes position. Air may be present 
in very small quantity, or there may be exten- 
sive dissection of the air throughout all the 
retroperitoneal tissues. The importance of ex- 
amining the patient in several positions has 
been stressed.!? Jacobson and Carter!® have 
classified the findings as follows: (1) Air may 
outline the kidney, or extend along the verte- 
bral column and the crus of the diaphragm; (2) 
the renal and psoas shadows may be obliterated; 
or (3) there may be no abnormality. We be- 
lieve the most important feature about x-ray 
diagnosis is that one cannot await a positive 
diagnosis or, as stated by one of the roent- 
genologists,'* “‘marked paucity of positive 
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findings makes the roentgen examination of the 
abdomen of little value in excluding perfora- 
tion of small intestines following nonpenetrat- 
ing abdominal injuries.’ 


TREATMENT 


Since the early signs of this type of injury 
are minimal, it has been suggested that 
ys . all severe non-penetrating abdominal 
injuries should be hospitalized for at least 
twenty-four hours and that during this period 
x-ray studies of the abdomen and careful 
evaluation of clinical and laboratory aspects of 
the case be undertaken . Being conscious 
of the dangers inherent in the non-penetrating 
abdominal injuries will add to our efficiency 

. > That the treatment has not always 
been ideal is attested by noting the course of 
previously reported cases in Table 1. The high 
mortality figures are another sign of improper 
therapy, but perhaps an even greater indict- 
ment is seen in the large number of these pa- 
tients who have been operated upon without 
the true nature of the lesion being found. This 
condition is improving since the lesion was 
overlooked at surgery in seven cases from 1916 
to 1943, and only overlooked in two cases in 
the present series. Another indication of im- 
proper therapy is the frequently prolonged 
delay from the time of hospital admission until 
operation. If a patient is admitted in shock, 
naturally time must be spent correcting this 
before surgery can be undertaken; but outside 
of the few hours that may be necessary to cor- 
rect shock and/or electrolyte imbalance, fur- 
ther delay cannot be condoned. 

Once the diagnosis is established, or even 
suspected, the patient should be immediately 
prepared for surgery. Blood and/or plasma 
should be given as indicated. If vomiting has 
been of major proportions, fluids should be 
replaced rapidly and electrolyte imbalance 
corrected. A tube should be placed in the 
stomach and continuous suction applied. A 
thorough exploration should be done, remember- 
ing that there may be no intraperitoneal signs 
of retroperitoneal rupture, and further that 
multiple lesions are often present. The presence 
of free fluid in the peritoneum has been noted 
by a number of authors, although no free fluid 
was present in our case. Johnson", Dixon’ and 
Lauritzen!” noted straw-colored fluid in the 
peritoneum; Simpson” noted a small amount 
of free blood; Newell?! noted brownish fluid; 
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Kellog® mentioned that there was regularly a 
quantity of dark blood-stained fluid not usu- 
ally offensive in odor, with or without peritoni- 
tis; and Trafford*! noted a mild, fibrinous 
peritonitis in the right upper quadrant, al- 
though this is certainly at variance with the 
general findings. Another feature that should 
force further careful exploration is hematoma 
formation or bile extravasation in the retro- 
peritoneal tissues. This may be in a fairly 
localized area just below or lateral to the duo- 
denum, or it may be quite widespread along 
the posterior peritoneal wall, depending on the 
time interval and the size of the perforation. 
Crepitation may also be present in this area 
due to the escape of air from the gastrointesti- 
nal tract. Hemorrhage or biliary discoloration 
of the meso of the transverse colon or small 
bowel should be another source for suspicion. 

The following signs have also been reported 
as indications for further exploration: elevation 
of the posterior peritoneum with a glassy 
edema; petechia or fat necrosis over ascending 
and transverse colon or meso; retroperitoneal 
phlegmon; hematoma over the head of the 
pancreas extending into the base of the meso- 
colon; fat necrosis of retroperitoneal tissues; 
discoloration of retroperitoneal tissues either 
dark due to hemorrhage, grayish due to sup- 
puration or yellow from bile. 

If any of these findings suggest that the 
duodenum should be explored, the remainder 
of the abdominal exploration should be carried 
out and any other intraperitoneal problems 
attended to first. Then the duodenum should 
be mobilized by incising the peritoneum along 
the lateral, avascular border of the duodenum 
and rotating it medially. If necessary the 
gastrocolic omentum and the transverse meso- 
colon can be incised to allow further explora- 
tion of the duodenum, but this should rarely be 
necessary. Welch*? suggests identification of 
the common duct if the region of the ampulla is 
involved since reimplantation of the duct may 
be necessary. In our case the site of rupture was 
found by following the bile to its point of 
maximum concentration once the duodenum 
had been mobilized. 

The local treatment of the perforation itself 
will depend more on the size of the perforation 
than any one other single factor. If it is at all 
possible to close the perforation without mate- 
rially decreasing the lumen of the duodenum, 
then this should be done. However, if the per- 
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foration is so large that closure will stricture 
the duodenum, consideration can be given to: 
(1) complete division of the duodenum and an 
end-to-end anastomosis; or (2) division of the 
duodenum, closure and gastroenterostomy, as 
has been necessary in some cases of complete 
transverse tears of the duodenum. Lauritzen!’ 
points out that if a resection is necessary it 
probably should not be done more than twelve 
hours after the injury has been sustained. We 
favor closure with absorbable sutures using a 
Connell type inner layer and then an outer 
layer of interrupted mattress sutures of a non- 
absorbable suture. After closure the duodenum 
should be carefully palpated to exclude stenosis. 

The most important step besides closure is 
drainage of the retroperitoneal area. The drains 
should be brought down to the duodenal area, 
but should not come in actual contact with the 
repaired perforation because of the danger of 
fistula formation. The drains should be brought 
out through a stab wound rather than through 
the incision. They should be left in place until 
feeding has been started and drainage of all 
kinds has ceased. 

Postoperatively, antibiotics, parenteral fluids, 
continuous gastric suction and withholding of 
oral intake should be continued until there is 
evidence of good peristaltic activity and satis- 
factory closure of the perforation seems assured. 
Then oral intake should be slowly and cau- 
tiously resumed, perhaps with the suction still 
being used intermittently, and _ gradually 
increased as tolerated. 

Because of the comparative rarity of this 
lesion and because of the possible stenosis that 
can result from the closure of the perforation, 
we believe that these patients should be x-rayed 
before they are discharged and adequate visual- 
ization of the area of perforation should be 
obtained. In our case x-rays two weeks post- 
operatively showed “ . minimal transient 
dilatation at the third portion (of the duode- 
num) associated with a slight prominence of 
the mucosal folds in this region, probably the 
result of postoperative edema. The loop is 
otherwise negative, there being no evidence of 
constriction.” (Fig. 1.) 


COMPLICATIONS 


Short of a failure to find the lesion at surgery 
and resulting fatality, there are a number of 
complications that may result from this injury. 
To mention them briefly they include: external 
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Fic. 1. Serialgram of the duodenum two weeks postoperatively showing: essentially normal duodenum and 
absence of constriction. 


duodenal fistula, retroperitoneal cellulitis, peri- 
tonitis, local abscess, subhepatic or subphrenic 
abscess, fistula to colon or pancreas, stenosis of 
duodenum or bile ducts, pulmonary infection, 
and, of course, wound infections. If the patient 
is seen early enough and properly treated, most 
of these should be avoided. 


CONCLUSIONS 


1. The mortality of retroperitoneal rupture 
of the duodenum due to non-penetrating 
abdominal trauma is still too high. 

2. Retroperitoneal rupture of the duodenum 
should be suspected in any severe abdominal 
trauma with a symptom-free interval followed 
with shock or signs of intra-abdominal disorder. 

3. The presence of other lesions, either intra- 
abdominal or elsewhere, does not exclude retro- 
peritoneal rupture of the duodenum. 

4. Diagnosis can frequently be based on 
history alone. 


5. X-ray diagnosis is not dependable. It is 
helpful only when positive. 

6. An immediate, thorough exploration 
should be done in all suspected cases, remem- 
bering that there may be no intraperitoneal 
signs even at surgery. 

7. A primary repair should be done using 
whatever technic is most suitable. 

8. The retroperitoneal area should be ade- 
quately drained. 

g. Early diagnosis and proper treatment of 
retroperitoneal rupture of the duodenum should 
result in a significant lowering of the mortality 
from this condition. 


REFERENCES 


1. ALtapsem, A. A rupture of the retroperitoneal part 
of the duodenum. Harefuah, 37: 110, 1949. 
2. ALtapsem, A. Rupture of the retroperitoneal part 
of the duodenum following trauma. Acta med. 
orient., 9: 237, 1950. 


American Journal of Surgery 


44 
j 
; 
x 
q 
it 
e 
* 


Cohn et al.—Retroperitoneal Rupture of Duodenum 301 


. Bocxus, H. L. Gastro-enterology, vol. u. Phila- 
delphia and London, 1944. W. B. Saunders Co. 
. BuTtLer, E. and Car E. Pain in the testicles. 
Am. J. Surg., 11: 118, 1931. 

. Coun, I. The responsibility of the examining 
surgeon in traumatic cases. Proc. Ann. Meet., 
M. & S. Section, A. Am. Railroads, April, 1950. 
. Dimxovic, D. Retroperitoneal injury of the 
duodenum. Srpski. arb. celok. lek., 49: 278, 
1951. 

. Dixon, G. Duodenal rupture and fat necrosis. 
Ann. Surg., 114: 147, 1941. 

. Eusterman, G. B. and Batrour, D. C. The 
Stomach and Duodenum. Philadelphia, 1935. 
W. B. Saunders and Co. 

. Ficarra, B. J. Traumatic perforations of the small 
intestine due to non-penetrating abdominal 
injuries. Surgery, 15: 465, 1944. 

. Guisé, M. Contusions et ruptures traumatiques 
du duodénum. Rev. de gynéc. et de chir. abd., 
15: 223, IgIo. 

. Hunt, G. H. and Bowpen, J. N. Rupture of intes- 
tine, caused by non-penetrating trauma of 
abdominal wall. Arch. Surg., 49: 321, 1944. 

. Jacoss, E. A., Cutver, G. J. and Koenie, E. C. 
Roentgenologic aspects of retroperitoneal per- 
forations of the duodenum. Radiology, 43: 563, 
1944. 

. Jacosson, G. and Carter, R. A. Small intestinal 
rupture due to non-penetrating abdominal 
injury. Am. J. Roentgenol., 66: 52, 1951. 

. Jounson, M. L. Traumatic retroperitoneal rupture 
of the duodenum. Arch. Surg., 48: 372, 1944. 

. Kettoc, E. L. The Duodenum. New York, 1933. 
P. B. Hoeber, Inc. 

. Koenic, E. C. and Cutver, G. J. Retroperitoneal 
perforation of the duodenum. Radiology, 48: 
164, 1947. 

. Lauritzen, G. K. Subcutaneous retroperitoneal 


duodenal rupture. Acta chir. Scandinav., 96: 97, 
1947. 


. Lerwserc, N. Uber die subcutane retroperitoneale 


duodenal Ruptur. Chirurg., 14: 267, 1942. 


. Maincot, R. Abdominal Operations. New York, 


1948. Appleton-Century-Crofts, Inc. 


. Mitter, R. T. Retroperitoneal rupture of the 


duodenum by blunt force. Ann. Surg., 64: 550, 
1916. 


. Newe tt, R. B., Rosensaum, G. R. and Canter, 


N. M. Traumatic retroperitoneal rupture of the 
duodenum. Ann. Surg., 134: 277, 1951. 


. Patxay, J. Rupture of the duodenum due to 


blunt trauma. Orvosok lapja, 3: 1036, 1947. 


. Rowxanps, R. P. Subcutaneous rupture of the 


intestine. Brit. M. J., 1: 716, 1923. 


. SARNOFF, J. and OrEMLAND, B. H. Traumatic 


rupture of the duodenum. Surgery, 14: 272, 1943. 


. E. D. Zur Duodenum-Chirurgie. 


Beitr. z. klin. Chir., 71: 482, 1910. 


. Strter, V. E. Management of rupture of the duo- 


denum due to violence. Am. J. Surg., 78: 715, 
1949. 


. Stimpson, J. H. Traumatic retroperitoneal rupture 


of the duodenum. Brit. J. Surg., 37: 483, 1950. 


. Somocyi, G. Réntgendiagnose eines retroperitoneal 


Perforierten Zwilffingerdarmgeschwiirs. Fortschr. 
a. d. Geb d. Réntgenstrablen, 63: 221, 1941. 


. Sponn, K. Uber die subcutane Ruptur des Duo- 


denum durch stumpfes Trauma. Monatscbr. f. 
Unfallb., 52: 44, 1940. 


. SrruppLer, V. Stillegung des verletzten Duo- 


denums durch Magenresektion. Chirurg., 14: 599, 
1942. 


. TRAFFORD, P. A. Traumatic retroperitoneal rupture 


of the duodenum. Lancet, 2: 145, 1944. 


. We cn, C. E. Surgery of the Stomach and Duo- 


denum. Chicago, 1951. Year Book Publishers, 
Inc. 


September, 1952 


4 
5 
2 
22 
23 
24 
2 5 
26 
27 
28 
I _ 
| 
I 
3 2 


SURGICAL CONSIDERATIONS IN REMOVAL OF RENAL 
AND URETERAL CALCULI* 


WITH SPECIAL EMPHASIS ON REMOVAL OF STAGHORN CALCULI 


S. JosEpH PEARLMAN, M.D. 
Miami, Florida 


HE time may come when some method 
will be found to dissolve calculi within 
the kidney thereby rendering surgical 
removal unnecessary. Until that time, how- 
ever, the problem of removing renal calculi, 
especially of the recurrent and staghorn varie- 
ties, will continue to tax the skill and resource- 
fulness of the urologist. 

The advent of chemotherapy and the anti- 
biotics has emboldened the present day urolo- 
gist to employ certain procedures which were 
tried years ago and discarded. In view of the 
present widespread use of extensive nephrot- 
omy in cases of staghorn calculosis it appears 
timely to re-emphasize some of the undesirable 
aspects of this operation and at the same time 
to present certain experiences with more con- 
servative maneuvers that have yielded more 
satisfactory results. Surgical removal of calculi 
from the kidney, prevention of recurrence of 
stones and the treatment of ureteral calculi 
will be discussed. 

Although refinements in diagnosis, improve- 
ments in anesthesia and more precise surgical 
technic have been responsible for the increas- 
ingly satisfactory results, the high incidence of 
recurrence of renal calculi and their sequelae 
indicate the difficulties inherent in the treat- 
ment of this condition. 


SURGICAL TECHNIC OF REMOVAL OF CALCULI 
FROM THE KIDNEY 


The position of the patient on the table is 
important; it should be such as to enlarge the 
space between the lowermost rib and the iliac 
crest. 

Exposure of the kidney is often rendered 
difficult by too short an incision. The length of 
incision is determined by the size of the patient 
and the position of the kidney. An incision 
beginning at the costovertebral angle, following 
the course of the last rib and extending to the 


downward prolongation of the anterior axillary 
line provides an adequate view of the renal 
fossa and facilitates mobilization of the kidney. 
If the kidney has been operated upon previ- 
ously, division of the twelfth rib or its removal 
subperiosteally will facilitate exposure. The 
layers of muscle encountered along the line of 
incision may be divided down to and including 
the lumbodorsal fascia without fear of post- 
operative herniation, provided that proper 
closure of the wound is accomplished and the 
lowermost thoracic, ilioinguinal and iliohypo- 
gastric nerves are not sacrificed. Gerota’s fascia 
is opened near the costovertebral angle and the 
edges retracted mesially. 

In exposure of the renal pelvis the kidney 
is mobilized by freeing the upper and lower 
poles and delivering it into the wound. Strips 
of gauze are placed around both poles and criss- 
crossed. These are held by the assistant, thus 
forming a sling retractor. The pelvis is freed of 
overlying fat by blunt dissection and its pos- 
terior surface is identified at the hilum. If the 
pelvis cannot be identified readily, the ureter is 
isolated and traced upward. Occasionally the 
pelvis must be sought anteriorly. Immobiliza- 
tion of the wall of the pelvis with a guide suture 
on each side of the incision is advisable. If the 
extrarenal pelvis is small, exposure is facilitated 
by elevating the parenchyma with a small, 
smooth, right-angled retractor. 

After incising the pelvis, stones may be 
removed easily with any of the Randall type 
of forceps. The latter have angles designed to 
enter the superior, middle and inferior calyces. 
Introducing the tip of the gloved finger or even 
the nail of the ungloved finger often will be 
helpful in removing a calculus that is imbedded 
in the mucosa. 

Since many so-called recurrences actually 
represent calcareous fragments that were not 
removed at operation, the importance of a 


* Read before the Pan-American Congress of Urology, Mexico City, Mexico, October 11, 1951. 
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thorough search for all calculi at the primary 
operation cannot be overemphasized. A roent- 
genogram should be taken immediately before 
the patient enters the operating room and 
should be compared with a second film taken in 
the operating room after removal of the calculi. 
The second film measures 4 by 5 inches, is 
encased in a sterile muslin envelope and is held 
against the posterior surface of the organ. A 
straight needle, with the eye in the kidney, is 
placed at either the upper or the lower pole for 
identification. While the film is being developed, 
thorough lavage of the renal pelvis with physi- 
ologic solution of sodium chloride or sterile 
water, through a soft rubber catheter placed 
into the pelvis, will flush out many small 
stones or sandy material. Should the second 
film reveal the presence of residual calculi, the 
fibrin-coagulum method of removal introduced 
by Dees' may be employed and a third film 
then taken. If despite both of the aforemen- 
tioned measures small calculi still remain in 
one or more calyces, small nephrotomy inci- 
sions may be required. The latter are made over 
the calculi which are pushed to the surface by 
the finger in the pelvis. 

A large branched calculus or a large stone in 
a dilated calyx with a strictured isthmus re- 
quires nephrolithotomy. In the latter instance 
forcing the stone to the parenchymal surface 
with a finger in the pelvis and incising directly 
over the stone will facilitate its removal. If the 
pelvis is intrarenal, the site of the incision may 
be determined by palpating a soft area on the 
cortex. This soft area usually represents a di- 
lated calyx containing the stone. The area 
should always be needled before being incised. 
If stones are situated in the upper and lower 
calyces, with infection behind the stones, caly- 
ciectomy and resection of the upper or lower 
pole may be required. 

In the removal of staghorn calculi one of the 
chief problems is that of hemostasis. Accord- 
ingly, the friability of the renal parenchyma 
has compelled the urologist to avail himself of 
several methods to control bleeding, namely, 
electrocoagulation, transplants of fat or of 
muscle beneath the extrarenal mattress sutures 
to prevent cutting through, ribbon catgut, 
oxycel gauze and gelfoam pads, and finally, 
digital pressure. If the kidney continues to 
bleed despite all these measures, the surgeon is 
faced with the problem of whether or not to 
perform nephrectomy immediately. Brisk hem- 
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orrhage after incising the kidney along Brodl’s 
line has caused many urologists to wonder 
whether or not such a “line” actually exists. 
When mattress sutures are employed, it is ex- 
pected that ischemia and infarction will result; 
often these infarcted areas undergo aseptic 
necrosis and primary or delayed secondary 
hemorrhage may occur necessitating rapid 
nephrectomy. On completing extensive nephro- 
lithotomy the urologist often is faced with the 
problem of closing the wound over a bleeding 
kidney or proceeding with nephrectomy. 

I am in agreement with those who maintain 
that there is no such entity as a silent stone. 
This term is a misnomer. 

Many are thoroughly familiar with the 
course and end results in cases of bilateral 
renal calculosis. Nephrolithotomy and _ne- 
phrostomy on one side usually constitute the 
primary operation. Subsequently, a similar pro- 
cedure is followed on the opposite kidney. 
Nephrectomy on one side or the other for re- 
current calculus formation is common. The 
patient, miserable and forced to wear a ne- 
phrostomy apparatus in the single remaining 
kidney, welcomes death as a merciful release. 
Needless to say, whenever possible one should 
operate on the better functioning kidney first. 

A more conservative surgical approach obvi- 
ously is in order in renal calculosis of congenital 
solitary kidney or of single remaining kidney. 
I have utilized intrapelvic litholapaxy by means 
of an incision into the upper part of the ureter. 
According to Priestley,? extensive pole-to-pole 
incision seldom is necessary and when em- 
ployed is fraught with danger, especially if 
infection is present. 

Infection behind a calculus, causing ascend- 
ing pyelonephritis and multiple cortical ab- 
scesses, calls for removal of the calculus pro- 
vided that the kidney is not hopelessly diseased. 

The age of the patient may influence the 
choice between nephrectomy and_nephroli- 
thotomy. No one would question nephrectomy 
for staghorn calculus if the patient is well ad- 
vanced in years, but in a younger person 
nephrolithotomy definitely is the procedure to 
be performed. 

Since a great majority of stones are second- 
ary to obstructive uropathies, the incidence of 
recurrence will be high if the obstruction is not 
removed at the time of the primary operation. 
However, this is not true of staghorn calculosis 
for I frequently have searched for and have 
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been unable to find any significant obstruction 
in such cases. Many urologists believe that 
staghorn calculi occur most frequently in kid- 
neys with intrarenal pelves and that impair- 
ment of hydrodynamics plays a major role in 
stone formation. Infection with a urea-splitting 
organism also is a contributing factor. Staghorn 
calculosis is notoriously a recurrent condition 
and secondary operations in these cases consti- 
tute major urologic problems. I have aban- 
doned the traditional approach through the 
previous scar and now prefer to make a fresh 
incision posterior to the old scar. This facili- 
tates easier recognition of planes'of cleavage 
and anatomic structures. 

My experience with pelviolitholapaxy began 
in 1946 when I was faced with the problem 
of removing a staghorn calculus from a young 
soldier who had a single, badly infected kidney. 
A small incision was made in the upper part of 
the ureter. Between two “guide” sutures a 
curved Kelly clamp was introduced and the 
stone was grasped and crushed. Surprisingly, 
the stone split easily into two fragments; each 
half was removed separately through the open- 
ing in the ureter. The same procedure has been 
employed in several other cases and it has been 
found that crushing of these stones has been 
relatively easy compared to litholapaxy for 
vesical calculi. In the case of calculi in the 
bladder the instruments must possess powerful 
crushing jaws. In one case of staghorn calculus 
which filled the intrarenal pelvis quite snugly, 
in attempting to apply a curved Kelly clamp 
to the stone the renal parenchyma ruptured 
and several mattress sutures were required to 
control hemorrhage. Should fragmentation 
occur, lavage of the pelvis will wash away most 
of the free fragments; if the roentgenogram 
reveals residual calculi, the fibrin-coagulum 
method will result in removal of many of the 
free fragments in the pelvis. The initial roent- 
genogram should not be relied on for deter- 
mination of the exact number of stones present 
since these calculi quite often are superimposed 
on one another. Fragments of a crushed stag- 
horn calculus which remain trapped in the 
minor calyces because of constriction of the 
isthmus require small nephrotomy incisions 
over the calculi, with the finger in the pelvis 
pushing the stone toward the surface. It is my 
opinion that this maneuver could be employed 
to advantage more often and that it should be 
tried before extensive pole-to-pole nephrotomy 
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is carried out; however, the latter procedure is 
necessary from time to time. 

It is interesting to note that Slaughter? in the 
seventy cases in which he employed his modi- 
fied method of extensive nephrotomy kept the 
renal vessels clamped continuously for a period 
of one hour. None of the seventy patients re- 
quired secondary nephrectomy.‘ It had been 
generally considered that twenty to twenty-five 
minutes was the safe maximal period of occlu- 
sion of the renal vessels. Recent experimental 
work on dogs indicates that clamps may be 
applied to the renal pedicle for as long as two 
hours without incurring irreparable damage. 
This problem is worthy of further investigation. 

After extensive nephrolithotomy and _ if 
extensive damage to the kidney has occurred 
as the result of long-standing obstruction, 
nephrostomy should be performed. This pro- 
cedure is indicated especially if infection with 
Bacillus proteus ammoniae exists. This organ- 
ism is peculiarly resistant to all of the modern 
antibiotics. Lavage of the renal pelvis with 
0.5 per cent solution of phosphoric acid has 
been helpful in combating this infection. 
Polymyxin B and chloromycetin also have 
been reported as having beneficial effects. 

The nephrostomy tube should emerge from 
the middle or preferably the lower calyx and 
traverse the layers of the wound without 
kinking. The tube, if necessary, may be brought 
out through a stab incision in the loin. Drain- 
age by nephrostomy tube can be maintained 
for several weeks or permanently if necessary. 


PREVENTION OF RECURRENCE 


Recurrences have been estimated in the past 
as varying from 10 to 40 per cent. Whether or 
not these are “‘recurrences”’ is debatable. The 
urologist who does not routinely employ direct 
roentgenologic control at the time of operation 
is prone to call calculi that have been missed 
or left behind at the time of the primary oper- 
ation “‘recurrences.” 

Priestley? has stressed the point that medical 
treatment should include bacteriologic studies 
of the urine before and after removal of the 
calculi, determination of the hydrogen-ion con- 
centration of the urine, chemotherapy and 
antibiotic therapy in an effort to combat in- 
fection in the urinary tract, studies of blood 
phosphorus and blood calcium to rule out the 
presence of hyperparathyroid adenomas, and 
the elimination of all distant foci of infection. 
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Chemical analyses of the removed calculi 
should be made and may reveal errors of 
metabolism. 

Surgical treatment should include correction 
of any obstructive factors predisposing to 
stasis, infection, hydronephrosis and stone 
formation. In many cases plastic repair can 
be carried out at the time of nephrolithotomy 
or pelviolithotomy. Often the condition of the 
kidney or of the patient is such that plastic 
repair to insure adequate drainage and satis- 
factory renal function must be postponed until 
a later date. 


URETERAL CALCULI 


Many ureteral calculi are expelled spon- 
taneously and a considerable number can be 
removed transurethrally, employing any one of 
several methods. Loop catheters, basket dis- 
lodgers and the use of multiple indwelling 
catheters or ureteral filiforms for forty-eight to 
seventy-two hours have proved effective in re- 
moving stones that are not impacted; the latter 
require surgical removal. 

The ureteral stone causing acute renal block- 
ade constitutes another problem. Renal func- 
tion is temporarily suppressed and because of 
this the organ often is needlessly sacrificed. 
One is justified in making several attempts to 
dislodge such a calculus transurethrally; but 
when infection accompanied with chills and 
fever supervenes, surgical intervention becomes 
necessary. Because cortical infection is present 
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in many of such cases, it is advisable to inspect 
the kidney through the usual lumbar incision 
and, if necessary, perform decapsulation and 
neprostomy before proceeding to remove the 
ureteral calculus. The calculus is removed 
through an extended incision or, if it is in the 
lower part of the ureter, by turning the patient 
on his back and employing the Gibson incision. 


SUMMARY AND CONCLUSIONS 


General principles to be observed in the re- 
moval of renal and ureteral calculi, and their 
importance to the prevention of recurrences, are 
discussed. 

A preference is expressed for the use of ure- 
terolithotomy and pelviolithotomy, and even 
for ureterolitholapaxy, rather than extensive 
pole-to-pole nephrotomy. 

The more widespread use of direct roent- 
genologic control at the time of operation to 
reduce the incidence of “false” recurrences is 
recommended. 
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SURGERY OF THE ESOPHAGUS THROUGH THE 
RIGHT CHEST* 


Max R. Gaspar, M.D. AND Epwarp N. Snyper, JR., M.D. 


Long Beach, California 


N recent years radical resection of the 
| esophagus has been performed with in- 
creasing frequency accompanied with a 
decreasing incidence in morbidity and mor- 
tality. The success of this operation owes much 
to the investigations, clinical experience and 
writings of Phemister, Sweet, Churchill, Gar- 
lock and Pack, to name a few. However, most 
of the credit for the present success is due to: 
(1) the present methods of anesthesia and the 
competent physician anesthetists; (2) the use 
of large volumes of readily available blood; (3) 
the proper use of antibiotics and (4) better pre- 
operative preparation and postoperative care. 
Ivor Lewis, a British surgeon, initiated a 
new operation for resection of the middle third 
of the esophagus and published an account of 
his two-staged abdominal and right thoracic 
approach in 1946.! Lewis thought that this 
operation could be done in one stage but had 
not done so himself at the time of publishing 
his paper. In 1948 Macmanus published his 
experience with this procedure in two patients 
and proposed that the right crus of the dia- 
phragm be divided in order to facilitate draw- 
ing the stomach cephalad through the esophag- 
eal hiatus.2 He also suggested that at the 
second stage the rib selected for resection be 
the one whose neck is on a level two vertebrae 
above the upper border of the esophageal 
lesion. 

Kent and Harbison presented their results 
and conclusions regarding the Lewis technic 
to the American Association for Thoracic 
Surgery in 1949.* They operated upon seven- 
teen patients and were well satisfied that the 
access to the esophagus was much better from 
the right side of the chest than from the left. 
They found the abdominal stage to be some- 
what more difficult and tedious than Lewis 
indicated and for this reason were unable to 
accomplish the operation in one sitting. This 
article stimulated a very interesting discussion. 
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Paine of Buffalo reported that he and Mac- 
manus had done the operation at one sitting 
in twenty-five cases. Johnson of Philadelphia 
stated that he preferred opening the right 
chest to demonstrate resectability of the lesion 
and then after turning the patient back slightly 
making a left subcostal incision to free the 
stomach which then can be passed into the 
chest by an assistant. Sweet and Garlock 
criticized the operation sharply because of the 
operative risk involved in a difficult abdominal 
mobilization of the stomach followed by a 
transthoracic operation which might reveal 
the lesion to be inoperable. Sweet expressed 
the opinion that the stomach can be better 
mobilized through a thoracic approach and 
that he can resect a mid-esophageal tumor in 
72 per cent of the cases when working in the 
left chest. Although he had not tried the right 
thoracic approach, he stated that if he were 
to use it he would do the operation at one 
sitting. In view of the stature of these critics 
this discussion may have given pause to many 
individuals who might otherwise have at- 
tempted the operation. 

Several additional papers concerning the 
right thoracic approach have appeared recently 
and more are sure to come. Mathewson and 
Cohn reported seven cases to the Western 
Surgical Association in 1949.4 Harrison and 
Pickett presented their one-stage simultaneous 
abdominal, thoracic and cervical incisions 
for upper esophageal lesions in 1950.5 Madden 
proposed this approach for congenital atresia 
of the esophagus.*® 


INDICATIONS, ADVANTAGES AND DISADVANTAGES 


The two lesions most likely to require resec- 
tion of the esophagus are carcinoma and 
stricture, with the former predominating. 
Experience with these lesions shows that the 
pathology of each process is apt to extend 
upward and downward much farther than is 


* From the surgical services of the University of Southern California, and the College of Medical Evangelists, 
and the Los Angeles County General Hospital, Los Angeles, Calif. 


306 


American Journal of Surgery 


i 


usually realized on the roentgenographic and 
endoscopic examinations. Consequently, the 
operator must take this into consideration 
when planning his attack. 

Any lesion at or above the level of the 
seventh thoracic vertebra approached from 
the left side will require transection so high 
that the anastomosis must be made above the 
arch of the aorta. In carcinoma this is neces- 
sary in order to perform adequate cancer 
surgery. In stricture good healthy esophageal 
tissue will usually. not be found low enough 
to permit an anastomosis below the arch of the 
aorta. Therefore, we believe that the left- 
sided transthoracic approach should be used 
only for those lesions of the esophagus below 
the level of the seventh thoracic vertebra or, 
stated differently, below 32 cm. from the incisor 
teeth as measured by the esophagoscopist. 
(Fig. 1.) All lesions above this level including 
those in the cervical esophagus should be 
attacked through the combined abdominal and 
right thoracic approach. Macmanus? has 
advised its use even for lower third lesions. 

We prefer the combined approach because 
it has certain definite advantages which can 
be classified into groups: 

Group I, Better Exposure and Easier Dis- 
section. Generally speaking adequate expo- 
sure is one of the prime requisites of all surgery 
and any incision which improves exposure is 
the preferred incision. From the right thoracic 
cavity the thoracic esophagus can be fully 
exposed in its entirety because it is not obscured 
by the descending aorta as it is from the left 
side. The descending aorta and aortic arch 
instead of being an obstacle, become a safety 
barrier between the surgeon and the other 
pleural cavity. Instead of having to separate 
the esophagus blindly from behind the aortic 
arch it can be dissected under full vision and 
it is unnecessary to tease the esophagus out 
from behind the arch. 

Division of the azygos vein and incision of 
the mediastinal pleura lays bare the entire 
thoracic esophagus. Tumor which involves the 
azygos vein can be resected under full vision 
from the right side whereas from the left the 
vein must be handled almost blindly with 
great danger of hemorrhage. 

The posterior surfaces of the trachea, carina 
and right main stem bronchus are under direct 
vision and can easily be dissected free from 
the esophagus and its tumor. The hilar 
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lymph nodes can be seen and handled more 
easily. 

An anastomosis near the apex of the left 
chest above the arch of the aorta is somewhat 
awkward for a right-handed operator, but a 
high anastomosis can be done with much 
more ease in the right chest cavity. This fact 
might influence the operator in a selection of 
the height of amputation and it enhances the 
integrity of the anastomosis. 

Because the stomach has been fully mobil- 
ized during the abdominal portion of the 
operation, the operator knows that he can 
easily place it in the apex of the chest cavity. 
Therefore, when working on the right side of 
the chest if he encounters a tumor impossible 
to remove or unwise to remove because of the 
patient’s condition, he can fairly easily divide 
the esophagus above the lesion and carry out 
a by-pass anastomosis with the stomach. He 
might well hesitate to do this on the left side 
when he knows he has a difficult and tedious 
dissection ahead of him merely to get the 
esophagus from behind the aortic arch. We be- 
lieve that almost all tumors can be removed 
and should be removed for palliation even 
though much tumor tissue is left behind; so 
the by-pass operation should seldom be 
necessary. 

Group II, Better Cancer Surgery. Because of 
the anatomic relationship and exposure a bet- 
ter en bloc dissection can be done with careful 
hemostasis since the vessels are readily seen 
entering the esophagus. The hilar structures 
can be cleaned out by sharp dissection. 

Even the strongest advocates of the left- 
sided approach warn of the tendency to 
transect the esophagus too close to the lesion. 
This is especially bad in carcinoma because of 
the extent of submucosal extension of tumor. 
There should be no such tendency in the right- 
sided approach because the esophagus can be 
dissected free more easily and an anastomosis 
can always be made at the apex of the chest. 

Making the abdominal incision before the 
chest incision allows the surgeon to determine 
extensive nodal and hepatic metastases which 
oecasionally may cause him to terminate sur- 
gery without the necessity of a thoracotomy. 

Group III, Improved Physiologic Factors. 
The combined approach causes little inter- 
ference with the respiratory mechanism. The 
chest cavity is not open so long because the 
stomach does not have to be dissected free 
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while the chest is open, and the improved ex- 
posure shortens the time of esophageal dissec- 
tion. The patient’s tussive ability is not im- 
paired, because the phrenic nerve is not crushed 
and the diaphragm is not cut. For a portion of 
the operation the patient is on his back which 
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Fic. 1. Diagram showing anatomic relationship of 
esophagus to important structures of chest with aver- 
age distances of these from the incisor teeth as meas- 
ured through the esophagoscope. 


allows the anesthetist to get him well stabilized 
bofore the more shocking chest procedure is 
done. 

It is believed that cardiac irregularities can 
be caused by manipulation about the arch of 
the aorta. These are minimized because of the 
more favorable conditions of dissection about 
the arch from the right side. 

Dr. Sweet and Dr. Garlock* adequately ex- 
pressed the disadvantages of this operation 
which are mainly two: (1) The abdominal por- 
tion of the operation can be a major surgical 
procedure which poses a real risk for the pa- 
tient; (2) the thoracic portion of the operation 
may reveal a hopelessly incurable or non- 
removable tumor. We agree that the first 
objection may be encountered but we have 


Gaspar, Snyder—Esophageal Surgery Through Right Chest 


found it so in only one of our own cases. 
Occasionally when the left chest has been 
opened and the diaphragm divided, numerous 
nodal and hepatic metastases are found which 
obviate cure or even adequate palliation, so the 
second disadvantage has its counterpart in the 
left-sided approach. It should also be men- 
tioned here that any incision in the diaphragm 
is an incision into the abdominal cavity just as 
much as one made through the anterior ab- 
dominal wall. Therefore, those users of the left 
thoracic approach are actually entering two 
body cavities just as surely as those who use 
the combined approach. Anyone who has 
closed a large incision in the diaphragm is well 
aware that it requires as much care and time as 
closure of the anterior abdominal wall. 


TECHNIC 


Our preference for attacking surgical lesions 
of the middle and upper thirds of the esophagus 
is as follows: With the patient in the supine 
position and under intratracheal anesthesia a 
midline supraumbilical incision is made. The 
incision is carried to the left of the xiphoid 
process to gain room. In hypersthenic body 
types it may be necessary to vary the incision 
in order to gain adequate exposure of the gas- 
tric fundus and esophageal hiatus. We prefer to 
incise the left costal margin if necessary. 
Transverse limbs placed at the inferior end of 
the incision may be useful. The abdominal 
cavity is explored. Metastatic carcinoma in the 
liver contraindicates further surgery unless a 
single lesion can be excised. The palliation 
gained by resection of an esophageal carcinoma 
justifies partial hepatectomy for a_ single 
metastasis. Palpable metastases about the 
coelic axis are subjected to the same reasoning. 

The lesser omental bursa is entered through 
the gastrocolic mesentery and the entire 
greater curvature of the stomach is mobilized 
by ligating and dividing the branches of the 
gastroepiploic vessels to the omentum. This 
preserves a continuous arcade of vessels supply- 
ing the greater curvature. (Fig. 2.) The short 
gastric vessels are ligated and divided. The 
left gastroepiploic artery is secured at its site 
of origin and ligated and divided. The spleen is 
preserved. The stomach is rolled to the right 
and is separated from the pancreas by sharp 
and blunt dissection. The left gastric artery 
and coronary vein are carefully delineated, 
ligated and divided. The gastrohepatic mesen- 
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tery is divided fairly close to the liver in order 
to preserve an arcade of vessels on the lesser 
curvature of the stomach. Ivor Lewis recom- 
mended that fine silk ligatures be used when 
freeing the stomach in order that there would 
be fewer adhesions to interfere with drawing 
the stomach into the chest during the second 
stage of the operation. In a single stage proce- 
dure this reasoning is not applicable. We do 
prefer fine non-absorbable material and pay 
particular attention to ligate individual vessels 
well free of areolar tissue so that the mesen- 
teries will not be bunched. Mass ligatures tend 
to prevent obtaining maximum length of the 
stomach. 

The abdominal portion of the esophagus is 
freed by sharp and blunt dissection so that no 
areolar tissue is attached to it. The esophageal 
hiatus is dilated with the index and middle 
fingers of the right hand. Careful dissection 
about the pylorus and duodenum is designed to 
preserve the right gastric and right gastro- 
epiploic arteries. It has been shown that these 
two arteries are ample to insure adequate blood 
supply to the stomach. In fact, it is probably 
feasible to sacrifice all but the right gastric 
artery. The peritoneum lateral to the second 
portion of the duodenum is incised and the 
duodenum rolled medially. It should be possi- 
ble to place the pylorus at or near the esophag- 
eal hiatus. We have not seen nor heard of inter- 
ference with emptying of the biliary tract from 
this procedure. Some of our patients have had 
postoperative delay in emptying of the stom- 
ach, presumably due to the gastric atony 
secondary to vagus section. Although we have 
not practiced pyloroplasty, we believe that it 
might aid gastric emptying and therefore help 
prevent regurgitation and esophagitis. 

The abdomen is closed with interrupted non- 
absorbable sutures to: the linea alba and 
through and through retention sutures of silk 
or stainless steel wire. The abdominal portion 
of the operation usually takes about one and 
one-half hours depending on the patient’s 
habitus and the ease of dissection of his tissues. 
The patient is now placed on his left side and 
the skin of the right side of his chest prepared 
and draped during which time the surgical 
team sits down and rests. The chest is entered 
through the bed of the right fifth rib which is 
preferred because it provides better exposure of 
the area behind the carina and makes the 
anastomosis easier to perform at a high level. 
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One-inch paravertebral sections of the fourth 
and sixth ribs are removed. This aids exposure, 
prevents breaking of ribs when the ribs are 
spread with the retractor and minimizes post- 
operative pain because it is not necessary to 
dislocate the costovertebral articulations dur- 
ing spreading of the ribs. 

When the chest is opened, the site of the 
lesion is carefully inspected and palpated. 
Frequently it is impossible to determine re- 
sectability until the dissection is well advanced. 
The azygos vein is divided between double 
ligatures. The mediastinal pleura over the 
esophagus is incised longitudinally. The esoph- 
agus is bluntly circumscribed below the lesion 
and the dissection commenced about the 
lesion. This is often a difficult tedious proce- 
dure. It may be necessary to free the lesion 
from the carina and the aorta without entering 
either structure. (Fig. 3.) If the thoracic duct 
can not be preserved, it should be divided be- 
tween ligatures. We believe that most car- 
cinomas should be removed even if malignant 
tissue must be left behind. Submocosal-exten- 
sion of the tumor is usually many centimeters 
above and below the lesion, so the esophagus is 
freed as high as possible. The distal esophagus 
is mobilized to the hiatus which is dilated quite 
vigorously with the fingers of one hand. Trac- 
tion on the esophagus delivers the stomach into 
the right chest cavity with ease. The stomach 
is not sutured to the hiatus. The esophagus is 
ligated and divided at the esophagocardiac 
junction and the stump on the gastric side in- 
verted with a purse-string suture reinforced 
with a layer of Lembert sutures of silk. This 
avoids interference with anastomotic vessels at 
the cardia.” The stomach is pulled upward into 
the right chest behind the hilus of the lung and 
the cardia reaches to the apex of the chest 
cavity with ease. (Fig. 4.) We follow Sweet’s 
method of anastomosis. A circle of tissue is cut 
out of the cardia and a two layer anastomosis 
of interrupted No. oo00 cotton or silk accom- 
plished between this opening and the cut end 
of the esophagus. The stomach in several 
places is sutured to the pleura over the verte- 
bral bodies. A large Foley catheter is brought 
out through a stab wound in the tenth inter- 
space and the chest wall is closed in layers. 

We have had occasion to extend the intra- 
thoracic dissection of the esophagus upward 
into the neck in order to get above submucosal 
extension of tumor. This was done by finger 
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Fic. 2. Cadaver dissection; stomach (S) mobilized through midline supra-umbilical incision. Arcade of 
vessels preserved on greater curvature. Duodenum has been mobilized. Note proximity of pylorus (P) to 
esophagus (E) after mobilization. Liver (L). Arrow points cephalad. 


Fic. 3. Cadaver dissection; superior mediastinal structures seen from right side of chest after mobilization of 
upper thoracic esophagus. Esophagus (E) lies to right of aortic arch (A. A.) and trachea (T). Note vagus nerve 
(V) crossing right main stem bronchus. Note phrenic nerve crossing superior vena cava (S.V.C.). 


Fic. 4. Cadaver dissection; stomach (S) lying in right chest with fundus at apex of chest. Vertebral column 


(Vert). Apex of right thoracic cavity (*). 


Fic. 5. Cadaver dissection; cervical incision and exposure. Esophagus (E) amputated just below cricopharyn- 
geus muscle. Beginning of anastomosis between esophagus and fundus of stomach (S). Thyroid (Th.); trachea 


(T). 


dissection behind the great vessels. The esopha- 
gus was amputated high and the cardia of the 
stomach placed in the root of the neck and 
tagged with long black silk sutures. After the 
chest was closed the patient was placed on his 
back and the cervical esophagus exposed 
through an incision placed along the anterior 
border of the right sternocleidomastoid muscle. 
The right inferior thyroid artery was sacrificed 
in order to reamputate the esophagus just 
below the level of the pharynx where the 
esophagogastric anastomosis was made. There 
was some difficulty encountered in grasping the 
stomach with a Babcock forceps placed from 
the neck into the chest through the superior 


thoracic inlet; but once it was delivered into 
the neck, the anastomosis was accomplished 
easily without tension. (Fig. 5.).Because of this 
experience we believe that it would be prefera- 
ble to make the neck incision and dissection 
prior to closure of the chest, so that the stom- 
ach can be guided into the neck more easily. 

Such long tedious procedures are tiring to 
the surgical team. We believe that a second 
team, or at least an alternate surgeon, can be 
used to good advantage in performing some of 
the routine portions of the operation in order 
that the surgeon and his assistants can take a 
rest period. 

Two of the resident surgeons at Los Angeles 
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County General Hospital, Dr. William Mikkel- 
son and Dr. Frank Rogers, proposed a two 
team simultaneous abdominal and right tho- 
racic approach which was utilized to good 
advantage in one case. The patient was placed 
on his left side with the back tilted about 30 
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CASE REPORTS AND COMMENTS 


For the reader’s convenience the pertinent 
data concerning each case is presented in 
Table 1. 

Although cancer of the esophagus occurs 
predominantly in men in the latter decades of 


TABLE I 
| | 
| Level of | 
A Dura- | Tumor 
Case a tion of| Preoperative | Level of Tumor | Esoph- | Level of Postoperative | Survival 
No. a Symp- Complications on X-ray | agos- | Anastomosis | Complications Time 
vex toms copy 
(mo.) | (cm.) 
| | 
I 66,.M| 2-3 |Old myocardial | Mid-esophagus 27 | Apex of chest | Myocardial in- | 8 days 
infarction | just inferior to | cavity | farction and 
| arch of aorta | | congestive 
failure 
2 | 61,F 3 None | 5 em. above left 36 Behind carina | None | 9 mo., well 
diaphragm | 
3 | 71,M 6 Old fracture, Below arch of 33 Opposite T-2| Atelectasis; | 3 mo., con- 
right hip; cata-| aorta and 3 pneumonia | dition un- 
racts; mild hy- known 
pertension; 
pneumonia after | 
esophagoscopy | 
4 | 48,M 8 None | Not done 21 Opposite | Anastomotic | 1 mo. 8 
| T1-2 leak with hy-| days 
| | | | dropyopneu- | 
| | mothorax 
5 | 45,F 2 Chronic alcohol- | Junction of 31 | Above azygos | None | 4mo., died 
ism middle and 
lower third 
6 | 45,F 5 Pneumonitis Opposite T-7 34 Opposite T3| Pneumothorax | 8 mo., well 
| and 4 | pneumonitis 
7 | 55,M 3 None Opposite T3-6 22 | Opposite thy- | None 6 mo., well 
| roid carti- 
| lage | 
8 72,M 7 | Severe anemia; | Opposite T-11 34 | Below arch of | Shock; atelec- | 3 days 
cachexia | aorta tasis; pneu- | 
| monia 
9 59,M 5 None Level of hilum | 26 | 5cm. superior | Pneumonitis; | 3 mo., liv- 
of lung, 4 | to azygos pleural effusion| ing 
| inches in | vein | 
| length | | | | 


degrees toward the table. The abdominal and 
right thoracic cavities were entered simul- 
taneously. This allowed exact determination of 
resectability early in the operation. The 
stomach and esophagus were mobilized simul- 
taneously. Some difficulty in exposure was 
encountered by both operators, but this could 
probably be corrected by careful placing of the 
patient on the table. The entire operation was 
accomplished in Jess than four hours, thereby 
saving one and a half to two hours. 
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life, three of this group were women and three 
of the patients were under fifty years of age. 
There were many preoperative complications 
in these cases, but no patient was denied sur- 
gery because of a complicating condition. 

If one compares the level of the lesion as 
found on esophagoscopy with the level of the 
anastomosis, it is noted that either the opera- 
tor clinically believed that the lesion extended 
higher than described by the esophagoscopist, 
or he was careful to amputate the esophagus 


312 


far proximal to the tumor. With this technic 
there was no problem in doing a careful high 
anastomosis. We feel certain that if some of 
these cases had been done from the left side, 
there would have been a strong temptation to 
amputate the esophagus just below the arch 
with the great likelihood of cutting through 
tumor. 

In Cases 3, 6 and 7 it was necessary to dis- 
sect the lesions off the carina by sharp dissec- 
tion. Probably these cases would have been 
abandoned if we had been using the left-sided 
approach. In Case 6 a small hole was made in 
the left main stem bronchus which was easily 
repaired. 

There was a high incidence of postoperative 
complications but this runs parallel to pre- 
operative complications (Cases 1, 3, 6 and 8). 
We have no ready explanation for the anasto- 
motic leak in Case 4. The anastomosis was 
easily performed and there was no tension on 
the suture line. In Case 6 the complications 
were not of a severe degree and may have been 
due to a poorly functioning thoracotomy tube 
immediately postoperatively. 

Case 7 presented a very extensive lesion ex- 
tending submucosally into the cervical esopha- 
gus. A simultaneous abdominothoracocervical 
approach was made and the stomach anasto- 
mosed at or just below the pharynx. Tumor 
was left in the chest. The patient has made a 
remarkable recovery and is quite comfortable. 

In retrospect, Case 8 probably would have 
done better if the abdominal portion of the 
operation had been done at the first stage. 
The thoracotomy could have been done a few 
days to a week later. The freeing of the stomach 
was both difficult and bloody. During this time 
the patient’s systolic pressure was between 80 
and 100 for thirty minutes, but on the com- 
pletion of the abdominal procedure his general 
condition was satisfactory and his pressure had 
returned to normal so it was decided to con- 
tinue the operation. 

Case 9 is worthy of special mention. This 
patient had a very high, extensive lesion. He 
was operated upon by two teams simultane- 
ously. The total operating time was three hours 
and thirty minutes. We believe that more 
cases should be done in this manner since it 
seems likely that this might significantly lower 
operating time. We are not advocates of exces- 
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sive speed in surgery, yet it seems logical that 
the shorter the operating time the less likeli- 
hood of shock, the smaller the amount of anes- 
thetic that needs to be administered, the lower 
the incidence of chest complications and, 
therefore, the better the patient’s postoperative 
convalescence. 


SUMMARY 


Exposure of the esophagus through the right 
chest as proposed by Ivor Lewis in 1946 is 
technically more simple than exposure through 
the left chest. It also enables the surgeon to do 
better cancer surgery, and there is less inter- 
ference with respiratory mechanics and cardiac 
regulatory mechanisms. In nine cases we have 
been satisfied with the access to the esophagus 
through the right chest. For these reasons we 
believe it should be used in all cases of car- 
cinoma of the esophagus lying above a level 
32 cm. from the incisor teeth. 

Addendum: Since preparation of this article 
for publication, two other patients have been 
subjected to simultaneous two-team explora- 
tion as referred to in the text. One had a total 
esophagectomy for stricture in three hours’ 
operating time. The other had a subtotal 
esophagectomy for carcinoma in three and one- 
half hours’ operating time. Both patients are 
living and eating well without distress. 
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CANCER OF THE BREAST* 


Dona.tp E. Ross, m.p. 
Los Angeles, California 


first century A.D. Leonides'? operated 

upon the breast for cancer, using a red 
hot iron to sear the remaining surfaces. 
Antyllus! also operated upon the breast in the 
third century. In 1804 Benjamin Bell! insisted 
that local operations were of no avail and 
urged that wider operations were necessary 
and suggested that the pectoral muscles and 
axillary lymph nodes be removed. Up to this 
time almost 100 per cent of patients had 
recurrences and died. Charles Moore! in 1867 
emphasized that neck dissection be performed 
en masse and in continuity. Sir Mitchell Banks! 
in 1882 taught that removal of the axillary 
lymph nodes was necessary whether they 
seemed enlarged or not. Halsted* and Willy 
Meyer‘ in 1894 separately described an oper- 
ation which has been the basis for our surgery 
to date. Halsted removed the breast first, 
followed by the axillary dissection. Meyer 
reversed this order. Halsted removed a large 
amount of skin, necessitating skin grafting in 
most cases. He later described a more radical 
operation, entering the neck and removing the 
lymph nodes in the posterior triangle. 

L. McLane Tiffany® in 1901 drew attention 
to the intercostal spaces where nodes could 
sometimes be found and removed. Sampson 
Handley in 19048 and again in 19217 empha- 
sized that the spread of cancer was by lym- 
phatics which coursed chiefly in the fascial 
planes. He stated that wide areas of fascia 
therefore should be removed, including the 
fascia over the epigastrium and the upper part 
of the rectus abdominus muscle. He believed 
that since cancer did not spread along the 
skin, It was not necessary to remove wide 
areas. We are indebted to him for the rule 
that at least 6 inches of skin, centered over 
the tumor, plus 10 inches of deep fascia, in- 
cluding that over the rectus muscle and epi- 
gastrium, should be removed. 

In 1895 Roentgen? discovered x-rays and 
soon after that a patient with a large cancer of 


(ist on of the breast is not new. In the 


the face was treated with roentgen rays. The 
tumor shrank away rapidly and disappeared. 
Marie and Pierre Curie? discovered radium 
and later this was made available for thera- 
peutic use against cancer. Soon a technic was 
developed for a combination of surgery plus 
radiation. Radium was used but gave way to 
x-ray preoperatively, postoperatively, or both. 
Radiation combined with radical surgery was 
considered better than either alone. We had 
now reached a stage where it was believed 
that the treatment of cancer of the breast had 
become standardized. However, our tranquility 
did not last long. New and conflicting ideas 
emanate from so many authoritative sources 
that we are now in a state of uncertainty. 

In a recent article Charles Eckert and 
William B. Seaman* summarize their ideas on 
radiation therapy as follows: “Irradiation 
offers definite palliation, prolongation of life 
and occasionally even five-year survivals are 
seen in the group of primary inoperable cases. 
Preoperative radiation serves to surround the 
cancer cells with a fibrous tissue barrier. If 
surgery follows, it effectively breaks down 
this barrier so that life is often shortened over 
what it would be from x-ray therapy alone.” 
They also state that postoperative radiation 
is not called for unless there are very high 
nodes in the axilla and the surgeon believes 
he has probably left some lymph nodes or 
extension which he cannot reach. This view 
is held also by Haagenson® and others. 

However, Janes’® and Jones'! both report 
satisfactory results in a small number of cases 
treated preoperatively. Janes reported two 
advanced cases treated by preoperative radi- 
ation. Both patients are alive and free from 
recurrence eleven and six years, respectively. 
A. Nohrman” reports a series of 1,042 cases 
in which there appeared to be an improvement 
in prognosis in the most unfavorable cases. 
The author has used preoperative x-ray therapy 
in a number of cases and has noted marked 
clinical improvement. In many cases the 


* From the Department of Surgery, Ross-Loos Medical Group, Los Angeles, Calif. 
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breast tumor shrank and in some cases there 
was difficulty in finding the tumor in the gross 
specimen. Similar changes are seen in the axil- 
lary and supraclavicular nodes. McWhirter'® 
claims 29 per cent five-year survivals in in- 
operable cancer of the breast when no distant 
metastases are present. His treatment is radi- 
ation alone. 

In America less reliance is being placed on 
radiation. Preoperative x-rays are now con- 
sidered of little value and may cause harm 
through delay. There is now a feeling that 
postoperative x-ray therapy is useless and may 
do harm. Most authorities now place their 
principal reliance on wide and thorough radical 
surgery. 

It is usual to precede radical surgery with a 
biopsy. Here again there is a conflict in our 
thinking. Many prefer needle biopsy while 
others think open surgical biopsy is preferable. 
Needle biopsy is best performed by a pa- 
thologist of wide experience. He may use a 
Silverman needle or a large bore hypodermic 
needle attached to a syringe. The cells are 
placed on a slide and immediately stained and 
examined. An expert may become quite pro- 
ficient in this method of diagnosis. However, in 
other hands it is not recommended because the 
pathologist must use cytology and not his- 
tology. Forcing a large needle through hard 
cancerous tissue requires a considerable amount 
of force and the rough handling tends to 
squeeze cancer cells out into the lymphatics. 
The cancer may be quite small and escape the 
needle. There may be a small cancer present 
in addition to a larger area of cystic mastitis. 
Obviously, it would be easy to aspirate the 
cysts and miss the cancer. 

Open biopsy has been the common procedure 
for many years. Wide excision of the tumor 
mass was considered the proper method. We 
are now told that this procedure cuts across 
lymph channels and even extensions of the 
tumor. W. C. White and Brandes' have 
demonstrated cancer cells in the water in 
which the hands were rinsed after such biopsies. 
It is stated now that a biopsy performed by 
exposing the tumor and removing a wedge of 
tumor tissue. with a sharp knife is safer. This 
method would be more acceptable if the cut 
area were cauterized immediately. We prefer 
to use the wide excision method, using the 
diathermy knife which also sears over the 
lymphatics and prevents spread of cancer cells. 
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Careful handling of the tumor must be empha- 
sized since massage and squeezing may force 
cancer cells into the lymphatics. If the biopsy is 
positive, the wound is packed with gauze wet 
with formalin and then sutured tightly to 
prevent leakage. A new complete surgical setup 
including drapes, gloves and instruments must 
be insisted upon. 

Then we proceed with the radical operation. 
I described an operation in 1942" and will 
not repeat the details here. There are some 
phases, however, which need comment. Even 
100 years ago surgeons understood that cancer 
did not spread along the skin. There is a 
recent tendency by many surgeons to remove 
large areas of skin and to leave the balance 
very thin. These men use skin grafts in nearly 
all cases. There is not sufficient evidence to 
substantiate this procedure. It is necessary to 
remove 5 to 6 inches of skin centered over the 
tumor but more is not necessary. We must be 
careful, however, not to leave any breast tissue 
attached to the skin flaps. For the most part, 
sharp dissection is advisable for any type of 
surgery. Where there is such a wide area with 
so much fatty areolar tissue, the judicious use 
of gauze greatly facilitates the clearing process. 
Haagenson’® states that his operations average 
five hours and believes the value of an operation 
may be measured by the time spent. We are 
striving for better results and the most effective 
way to accomplish this is to perform this oper- 
ation with greater skill and meticulous care. 

While everyone agrees that radical surgery 
is our chief hope in cancer of the breast, there 
is tendency for some to reduce the range of 
inoperability. Definite criteria of inoperability 
are laid down by Haagenson and Stout’ as 
follows: (1) carcinoma developing during 
pregnancy and lactation; (2) extensive edema 
of the skin over the breast; (3) presence of 
skin satellite nodules; (4) presence of inter- 
costal or parasternal nodules; (5) edema of the 
arm; (6) presence of proven supraclavicular 
nodules; (7) inflammatory carcinoma; (8) 
distant metastasis; (9) when any two or more 
of the following signs of locally advanced 
carcinoma are present: ulceration of the skin; 
edema of the skin of limited extent (less than 
14 of the skin over the breast); fixation of the 
tumor to the chest wall; axillary lymph nodes 
measuring 2.5 cm. or more in transverse diam- 
eter and proven to contain carcinoma by 
biopsy; fixation of axillary lymph nodes to 
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skin or deep structures and proved to contain 
metastases by biopsy. Haagenson and Stout’s 
figures showed that not one patient survived 
five years who fitted into the aforementioned 
criteria. 

While most agree that it would be folly to 
operate upon obviously inoperable patients, 
many of us will not agree that the picture is 
always so black. There are many borderline 
cases which the author believes may be made 
operable by preoperative radiation. Others 
report better results in pregnancy and lacta- 
tation.'* There is always a possibility of 
removing a single distant metastasis. A pneu- 
monectomy is occasionally performed in such 
cases with such a single metastasis. Only a 
large series will tell us whether this is worth 
while. 

The presence of supraclavicular nodes cer- 
tainly lowers the prospect of possible cure. 
However, we operate for glandular metastases 
from carcinoma of the thyroid, larynx, and 
mouth; so why not for cancer of the breast? 
Recurrent nodes appearing late in the neck 
should be attacked immediately by block 
dissection. On the left side the thoracic duct 
should be found so that all lymphoid tissue 
can be removed down to this point. The duct 
winds forward over the medial edge of the 
scalenus anticus muscle to reach the jugular 
vein. In one of my patients a mass of metastatic 
nodes appeared in the supraclavicular area 
following radical mastectomy. A block dissec- 
tion was performed and this patient is alive 
and well four years later without any evidence 
of recurrence. Having in mind that operation 
seems to be our best hope, some of us have 
thought of extending the scope of surgery. 
Wangensteen"” recently suggested dividing 
the clavicle to allow dissection of the neck in 
continuity with that of the axilla. This allows 
clearing all the adventitia from between the 
cords of the brachial plexus. He also suggests 
removal ofa large section of the first rib. 
This would enable the surgeon to follow the 
axillary vessels up into the superior medi- 
astinum and remove lymph nodes which might 
contain metastasis. Where the tumor is in the 
medial half of the breast, lymphatics are known 
to carry cancer cells along the perforating 
branches of the internal mammary artery into 
the chain of nodes located along this vessel. 
To attack these, it is a relatively simple matter 
to remove the costal cartilages of the second, 
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third and fourth ribs. The internal mammary 
artery and its accompanying lymph tissue 
may then be removed. 


COMMENTS 


1. Earlier diagnosis is imperative. The 
physician should never watch a case but should 
rely only on microscopic diagnosis of the 
excised tumor. After biopsy a complete new 
set of instruments, gloves and drapes are 
necessary before proceeding with the radical 
operation. We believe that failure to do this is 
responsible for local implantations of cells 
causing recurrences. 

2. The rules or criteria of operability quoted 
previously should not be considered as absolute. 
Certainly adherence to these rules will give us 
better statistics. However, it must be remem- 
bered that patients who are refused surgery are 
doomed to die. Palliation may be obtained with 
radiation therapy but cures cannot be expected. 
Many of us believe that there are borderline 
cases that have a chance of salvation. It is my 
opinion that preoperative radiation has not 
been given sufficient trial and that some of 
these cases can be made operable by such 
treatment. Great improvement in operative 
technic is needed. There is no other operation 
which requires such meticulous care. 

3. Instead of curtailing our criteria for 
operability many of us believe that we should 
explore the possibility of widening the scope 
of surgery. Wangensteen and others have 
been including supraclavicular dissections, 
superior mediastinal glands, removing and 
dissecting the internal mammary artery with 
its accompanying lymphatics. The author has 
removed recurrence in supraclavicular nodes 
with five-year survival. Many patients who 
have been classified as inoperable have been 
operated upon with good results. Certainly 
the results of this more radical operative 
method will be watched with interest. It would 
seem that the issue is not closed and that only 
by reaching out to the frontiers can progress 
be obtained. 
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ISCHEMIC FIBROSIS OF THE LOWER EXTREMITY IN 
CHILDREN* 


Dona .p §. MILLER, M.D., PH.D., LEO MARKIN, M.D. AND Epwarp GROSSMAN, M.D. 
Chicago, Illinois 


LTHOUGH ischemic fibrosis of the 
A musculature of the upper extremity is 
a well known clinical entity, such an 
involvement of the lower extremity is rela- 
tively uncommon in adults and rare in children. 
Volkmann! in 1881 mentioned the occurrence 
of this condition in both upper and lower 
extremities, while Meyerding,? Albert and 
Mitchell,* and Stanford’ described similar 
changes in the muscles of the lower extremities. 
Because of the serious irreversible changes 
and the secondary deformities produced by 
ischemic fibrosis the authors believe it is worth 
while to report in detail seven cases in which 
this syndrome was found in the lower ex- 
tremities of young children. It is hoped that 
on the basis of an examination of such data 
certain criteria could be set up for the early 
recognition of the condition. 

Clinical Material. The patients whose cases 
are reported herein came to our attention as 
consultants on a large children’s fracture 
ward. In each instance the ischemic fibrosis 
was observed while the patient was being 
treated for a fracture femur. In six instances 
therapy consisted of Bryant’s traction, and in 
one, the application of a cast. In three of the 
seven cases the ‘schemic fibrosis occurred only 
in the normal extremity while in the other 
four it was present on the same side as the 
fracture. 

The age of the patients varied from three to 
five years; six children were Negroes and one 
was Caucasian. Six of the cases were observed 
within twenty-four to forty-eight hours after 
the onset of the ischemic fibrosis. Despite the 
fact that treatment was instituted imme- 
diately after the recognition of the condition, 
irreparable damage had already occurred and 
the deformity became progressive and perma- 
nent. The remaining case came under our 
observation in the clinic several months after 
the patient had sustained a fracture of the 


femur. By this time definite findings of ischemic 
fibrosis were apparent. 


CASE REPORTS 


Case 1. E. M., a four year old boy, was 
admitted to the hospital immediately after 
having been run over by a truck. He sustained 
multiple fractures of the pubes, the mandible 
and both femurs; the right at the middle third, 
the left at the supracondylar region. Initial 
shock was treated with plasma and the patient 
was placed in bilateral Bryant’s traction. 
Thirty-six hours following admission and 
application of traction it was noted that the 
right foot was cool and somewhat cyanotic. 
The bandages were removed immediately and 
the extremity was rewrapped without com- 
pression. Twelve hours later the right foot 
appeared cold and white. There was moderate 
ecchymosis about the ankle joint. (Fig. 1.) 
The leg was again rewrapped but the foot 
remained cold and pulseless. The following 
morning 2.2 cc. of tetraethylammonium chlo- 
ride were given intramuscularly but there was 
no change in the appearance of the foot. Then 
Bryant’s method of traction was replaced by 
traction in the horizontal position but still 
the foot remained edematous and cold and no 
pulses were palpable. A heat cradle was applied 
to the abdomen in an attempt to induce in- 
direct vasodilatation. 

Six days following admission, although the 
foot appeared somewhat warmer, the dorsum 
of the foot became necrotic. Skin temperature 
readings revealed slightly lowered temperature 
of the toes and dorsum of the foot. There was 
an increase in temperature immediately above 
the malleolus on the lateral aspect of the leg 
in the region of the inflamed area. At this 
time etamon chloride, .52 cc. in 500 cc. of 
saline, was administered. Temperature read- 
ings were done one hour later. It was noted 
that there was no change in temperature 


* From the Orthopedic Service of the Cook County Hospital, Chicago, III. 
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Fic. 1. Photograph of typical early change. Case 1. Four days after application of Bryant’s traction 
to both lower extremities; edema and ecchymotic blebs are present. 


Fic. 2. Photograph of typical deformity seen in late 
stage. Case 1. Fixed equinovarus position of right foot 
present eighteen months after fracture. Marked 
atrophy of calf muscle present. 


readings on the dorsum of the foot. There was 
a slight increase of the temperature imme- 
diately above the toes and a moderate increase 
of from 34.8° to 36°c. on the plantar surface 
of the foot. Two weeks after admission the 
edema, swelling and cyanosis of the right foot 
were greatly diminished. On palpation the 
dorsum of the right foot was somewhat warmer 
than that of the left. All skin traction was 
removed at this time and skeletal traction by 
way of Kirschner wires was instituted and con- 


tinued for approximately six weeks. The right 
calf was somewhat swollen, tender and painful. 
There was subjective numbness over the 
dorsum of the right foot immediately above 
the area of skin necrosis. Following final re- 
moval of traction it was found that the right 
foot had become markedly deformed in 
equinus. The right calf felt ligneous to digital 
palpation. Deformity at this time was marked. 
Physical therapy was instituted in the form of 
reflex heat, local massage and passive and 
active exercises. 

Fourteen months after injury all the muscles 
of the right lower extremity were markedly 
atrophic and there was a severe equinovarus 
deformity of the foot (Fig. 2) despite constant 
vigilance and supportive casts. Except for some 
scarring the left foot showed no abnormalities. 

Case ut. H. B., a four year old Negro boy, 
was admitted to the Cook County Hospital on 
June 29, 1946, with a simple fracture of the 
right femur. X-ray revealed a simple oblique 
middle third fracture of the right femur. 
Bryant’s traction was applied immediately. 
The following morning it was found that the 
child had removed the traction and was lying 
in bed with the right lower extremity in 
marked deformity. The traction was reapplied 
immediately. 

The morning of the sixth day after admis- 
sion it was found that the left normal foot 
was swollen and cyanotic. That afternoon 
skin blisters developed on the left foot. (Fig. 3.) 
Rectal temperature rose to 100.2°F. The child 
was placed on a regimen of 30,000 units of 
penicillin every three hours. The foot became 
progressively more swollen and was cool to 
touch. An area of anesthesia developed over 
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Fic. 3. Photograph of typical early change. Case 11. Six days after application 
of Bryant’s traction for fracture of right femur; blebs and edema are present 


in left (normal) lower extremity. 


Fic. 4. Same case. Photograph showing changes present two weeks after appli- 
cation of Bryant’s traction. Early deformity and necrosis of skin of foot present. 


the lateral portion of the leg and foot. The 
following day, seven days after admission, a 
sympathetic nerve block was done at the 
second and third lumbar levels; 5 cc. of 1 per 
cent novocain were used. No response was 
noted in color of the left foot or local tem- 
perature. The extremity was cold, blistered 
and markedly painful. The patient’s tem- 
perature rose to 103°F. A marked vasospasm 
was diagnosed, with local thrombophlebitis. 
On July 8th caudal anesthesia was begun, but 
in spite of anesthesia to the level of the um- 
bilicus the left foot remained cold. Three more 
injections of 10 cc. each were given in the 
next two days. The caudal catheter remained 
in site for approximately four days. 

On July 12th there appeared to be some 
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improvement with lessening of pain and 
swelling. The toe temperature was slightly 
increased and sensation in the foot returned 
to some extent. Movement of the left foot 
was not accomplished. The skin revealed 
marked necrosis over an area measuring 3 by 
4 inches. (Fig. 4.) The greatest area of slough- 
ing occurred between the first, second and third 
toes on the left foot. The metatarsophalangeal 
joint also revealed marked contracture. 

A split-thickness graft was done on August 
9, 1948, over the skin defect of the left foot. 
A final diagnosis of arterial spasm with local 
thrombophlebitis was made. 

On November 8th marked equinovarus de- 
formity was present with severe fibrosis and 
contracture of the gastrocnemius muscle 
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Fic. 5. Photomicrograph of biopsy from left gastroc- 
nemius muscle obtained two years after onset of 
ischemic fibrosis. Case 11. Muscle replaced almost 
entirely by fibrous tissue. 


Lengthening of the Achilles tendon and biopsy 
of the gastrocnemius muscle were done. (Fig. 5.) 

Case ut. L B., a three year old Negro girl, 
was admitted to the Cook County Hospital 
on March 3, 1946, with a diagnosis of spiral 
fracture of the middle third of the right femur. 
Bryant’s traction was applied the same day, 
both legs being suspended. 

Two and a half days following application 
of the traction the right foot became cold and 
cyanotic. The elastic bandage was removed 
and reapplied. The toes appeared normal. 

Thirteen days following admission the left 
extremity was cold and edematous, and skin 
necrosis of the left popliteal area was noted. 
Edema became marked and equinus deformity 
of the foot appeared. Dorsiflexion of the left 
foot could not be accomplished. 

Two months after admission blisters devel- 
oped in the left heel, with some cellulitis and 
ulceration. The foot was in a marked degree 
of plantar flexion with some equinovarus 
deformity. On January 14, 1947, the Achilles 
tendon was lengthened and a biopsy of the 
left gastrocnemius muscle showed complete 
fibrosis. X-rays (Fig. 6) taken at this time 
revealed the equinovarus deformity of the 
foot associated with osteoporosis of the entire 
extremity. 


Case iv. B.S., a three year old Negro girl, 


Fibrosis of Lower 


Extremity 


Fic. 6. Photograph of x-rays taken one year following 
development of fibrosis and deformity. Case 111. 
Normal right foot and tibia demonstrate the relative 
decalcification of the entire left lower extremity. 


was admitted to the Cook County Hospital on 
July 9, 1947, for a fracture of the middle third 
of the right femur. Both extremities were 
placed in Bryant’s traction. The following 
morning, approximately fourteen hours after 
admission, it was noted that the left leg was 
cyanotic, swollen and painful. Traction was 
removed and reapplied. The third, fourth and 
fifth toes were definitely cyanotic. A lumbar 
sympathetic block was done without effect 
on the left lower extremity. The leg was then 
cooled with ice packs. 

On July 11th the second sympathetic block 
was done. The extremity was removed from 
Bryant’s traction and a posterior molded cast 
was applied to the right lower extremity. The 
temperature during this time rose to 100°F. 
rectally although the left foot remained cold, 
swollen and cyanotic. On July 1oth papaverine 
hydrochloride, 44 cc., was given every four 
hours. The ice pack was continued over the 
left lower extremity. That same evening the 
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foot appeared warmer and the color seemed 
better. The toenails were pink. Edema, how- 
ever, remained. 

Two weeks after admission it was found 
that there was an equinus deformity in the 
left foot with the left calf remaining thick, 
atrophic and hard. The equinus was corrected 
with a hinged cast and biopsy of the gastroc- 
nemius muscle was done. 

Case v. A. P., aged five. This patient was 
admitted to the Cook County Hospital on 
August 10, 1944, for a fracture of the left 
femur. The child was placed in Bryant’s trac- 
tion for a period of two weeks. Because of 
superficial ulceration of the left leg the traction 
was removed and a cast was applied. The 
ulcer failed to heal and the left leg became 
markedly atrophic and thin. The cast was 
removed after several weeks and ambulation 
in a hip caliper was begun. During this period, 
however, the left lower extremity became 
atrophic, the foot being thin, fibrotic and 
deformed. 

Case vi. L. B., a five year old Negro girl, 
was admitted to the Cook County Hospital 
on June 24, 1945, with a fracture of the left 
leg. An open reduction was done and the child 
was discharged to the clinic. One month there- 
after the cast of the left lower extremity was 
removed and it was found that the left heel 
was tender and the foot was in marked equinus. 
The left calf was markedly atrophic, dorsi- 
flexion of the foot was impossible and an area 
of anesthesia was present over the lateral 
aspect of the foot. (Fig. 7.) An Achilles te- 
notomy was performed and the equinus of the 
left foot corrected. 

On examination July 2, 1948, it was found 
that the left foot was at right angles to the 
calf. The ankle was markedly fibrosed and the 
toes were plantar flexed. Both dorsalis pedis 
and posterior tibial pulses were present. 

Case vil. D. G., a three year old Negro 
child, was hospitalized for fractures of the 
middle third of both femurs and placed in 
Bryant’s traction. Three days later the left 
foot became cold and edematous. The dorsalis 
pedis pulsations remained palpable. Bullae 
developed over the dorsum of the foot and 
the skin became shiny. A large second degree 
slough of the mid-leg skin occurred after 
several weeks. Gradually, despite support with 
casts, an equinovarus deformity of the left 
foot developed. There was no voluntary move- 
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Fic. 7. Photograph of deformity in late stage. Case vi. 
Marked circumferential atrophy of entire leg and foot 
are clearly demonstrated. 


ment of the left foot and hypesthesia was 
present over the upper leg. 


COMMENTS 

Examination of our data reveals several 
findings that were common to all the case 
reports. First, every patient had sustained a 
femoral fracture although, significantly, not 
necessarily on the side which subsequently 
became involved with ischemic fibrosis. Sec- 
ond, in all instances the affected extremity 
had been subjected to compression in one form 
or another, while in all but one, elevation of 
the limb producing further impairment of 
arterial inflow had also been carried out. That 
arterial insufficiency existed in all the patients 
is supported by the early findings of absent 
pulsations in the feet, pallor and lowered skin 
temperatures, ecchymotic blebs, necrosis and 
other signs of nutritional disturbances. 

There was also a certain amount of simi- 
larity in the various cases regarding the later 
manifestations of the condition, such as 
swelling, rise in skin temperature, induration 
of the calf muscles and insidious changes in 
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the nutrition of the nails and skin. Gradual 
foot deformity in the form of equinovarus was 
common in all cases, as well as marked atrophy 
of the calf musculature. In the three instances 
in which biopsies were performed replacement 
of muscle by fibrous tissue was uniformly 
found. 

It is of interest that despite early treatment 
involving removal of all pressure from the 
extremity and the use of means to eliminate 
temporarily sympathetic tonus, the condition 
continued to progress to the point of fibrosis 
of the calf muscle with its associated con- 
tracture and deformity of the foot. In the 
treatment of these late complications surgical 
intervention was necessary in the form of 
tenotomy of the Achilles tendon, supplemented 
with braces or arthrodesis. 

On the basis of our findings as well as those 
of other investigators certain tentative con- 
clusions can be reached regarding the patho- 
genesis of ischemic fibrosis In young children. 
Since all but one of our cases had in common 
elevation of the extremity, Bryant’s traction 
and the use of tight circular bandages, the 
possibility suggests itself that as a result of 
these procedures there was impairment of both 
superficial and deep arterial blood supply. Con- 
sequently, irreversible changes occurred both 
on the skin and in the deeper structures, par- 
ticularly the muscles. At the same time, con- 
comitant ischemia of local nervous tissue pro- 
duced the areas of anesthesia and hypesthesia. 


TREATMENT 


The treatment of ischemic fibrosis should 
consist primarily of steps taken to prevent its 
inception. The most important of these is 
careful and continued observation of all cases 
of fractures of the femur in infants and children. 
For the first three or four days the state of the 
circulation in the toes and foot should be 
closely watched either by a responsible nurse, 
the intern or the resident, or even by a parent. 

Changes in skin color, swelling of the foot or 
irritability of the patient are all findings which 
may have grave prognostic significance. At 
the first signs of their appearance the traction 
apparatus should be corrected, and the mole- 
skin adhesive tape removed and replaced by 
Kirschner wire traction or by properly applied 
traction material. 


Miller et al.—Ischemic Fibrosis of Lower Extremity 


Once ischemic fibrosis has been produced, 
the treatment is directed toward reducing the 
severity of the condition. This involves 
eliminating all sources of constriction, slight 
elevation of the limb, removal of heating ele- 
ments such as lamps and cradles, and the use 
of paravertebral sympathetic procaine blocks 
and sympatholytic drugs. Although with such 
procedures it is generally possible to save the 
extremity, the ischemic aftereffects (i.e., the 
replacement fibrosis of the calf muscles, flexion 
deformity of the knee and foot, and deformity 
of the toes) are not prevented. If deformity 
does develop, operative procedures to correct 
these conditions should be used. (In equinus 
of the foot tenotomy of the Achilles tendon 
and wedge resection of the foot should be 
performed.) Also, other orthopedic procedures 
may have to be done, depending upon the 
deformity. 


SUMMARY AND CONCLUSIONS 


1. Seven cases of ischemic fibrosis of the 
lower extremities in young children are 
reported. 

2. In each instance this complication fol- 
lowed a fracture of the femur treated with 
Bryant’s traction or a cast. 

3. In all cases but one treatment was insti- 
tuted very early in the inception of the con- 
dition, but despite this, progressive and irre- 
versible changes occurred resulting in a 
fibrotic limb with deformity. 

4. For the late deformities, surgical inter- 
vention in the form of tenotomy or arthrodesis 
was considered necessary. 

5. On the basis of the case reports it is 
suggested that ischemic fibrosis in young 
children is the result of an impairment in 
arterial blood flow which follows some of the 
procedures utilized in the treatment of the 
original fracture. 
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A SIMPLE METHOD OF ANESTHESIA FOR MINOR 
SURGICAL PROCEDURES* 


Me tvin L. BERNSTINE, M.D. 


Philadelphia, Pennsylvania 


LITTLE used form of anesthesia will be 
A presented which is employed in minor 
surgical and diagnostic procedures and 
which has given excellent results in my hands. 
This method of anesthesia has definite advan- 
tages over the present commonly used forms of 
anesthesia for these cases. The simplicity of 
administration and the compactness of the 
apparatus coupled with the lack of adverse 
effects on the patients should eventually put 
this form of anesthesia as first choice for the 
aforementioned category of patients. It has 
been my success with this anesthesia and appa- 
ratus (widely used in Great Britain) that has 
prompted me to present these facts about it. 

A good many minor surgical procedures, 
either elective or emergency, occur during 
routine surgical practice. There are also many 
diagnostic procedures that patients must 
undergo. They all usually require some form of 
light anesthesia. The anesthesia must naturally 
suit the minor nature of the case, a fact that 
is too often forgotten today. Many of these 
patients are out patients or office patients and 
desire to return home after the physician is 
finished with them. Consequently these pa- 
tients must receive a minor anesthetic that is 
easily administered and that leaves the body 
immediately with no after effects. The anes- 
thetic should require little apparatus and 
should be able to be given easily in the office, 
accident ward or clinic. I believe that the 
anesthesia presented in this article fulfills all 
these premises splendidly. 

There are at present three main forms of 
anesthesia for these minor cases, namely, local, 
intravenous with pentothal sodium and inhala- 
tion with nitrous oxide or vinethene. 

In my experience local anesthesia is unsatis- 
factory in all cases except the smallest ones. 
Furthermore, many patients do not desire local 
anesthesia. Even if the procedure is relatively 
painless, many of the nervous patients will 


object and will have a fearful several minutes 
while the treatment is carried out. Finally, 
many of these procedures do not adapt them- 
selves to local anesthesia. 

Pentothal sodium is very popular with the 
patients in the operating room but they are not 
so happy when they come in for a minor pro- 
cedure and then find themselves with a sensa- 
tion of dizziness for the next several hours. This 
is always true with this drug, no matter how 
small the dose. Because of this there is a 
tendency to limit the amount of drug used with 
a resultant laryngospasm when pain is felt. 
This last fact is very true of pentothal sodium. 
There is no real analgesic effect with this drug 
and so the anesthesia must be kept deep to 
obliterate pain. 

Vinethene is an expensive agent and is in- 
flammable. It is a potent analgesic. It is not 
the most pleasant drug to take and causes 
much salivation. It cannot be used with electri- 
cal apparatus which is employed in many of 
these minor procedures. 

Nitrous oxide is an excellent agent for these 
cases. Its only drawback is that it requires a 
large and expensive machine to administer it. 

Trichlorethylene has the chemical formula 
CCI:CHCI and is a colorless liquid with a 
specific gravity of 1.47, a vapor density of 4.53 
and a boiling point of 87°c. It is not inflam- 
mable and its vapor will not explode when 
mixed in any proportion with air. The liquid 
has an odor resembling that of chloroform but 
without its pungency. It is practically insoluble 
in water but will mix with any percentage of 
ether. Commonly, trichlorethylene is used for 
the dry cleaning of clothes and the degreasing 
of metals, but this grade is too impure to use in 
anesthesia. The especially purified form is 
known as trilene. This is stabilized by the addi- 
tion of 0.01 per cent thymol and is colored in 
some cases with a blue dye. 

The first report on the use of this drug on 


* From the Albert Einstein Medical Center, Northern Division, Philadelphia, Pa. 
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Fic. 1. The cyprane inhaler, lateral view. 


humans was made in 1935 in the United States.! 
It was used in 300 minor surgical cases. After 
this its use was apparently dropped in the 
United States. The drug was later investigated 
extensively in Great Britain by Hewer.? Since 
then the use of the drug spread rapidly and 
now over one million administrations have been 
given in England. In this country it has never 
achieved any degree of popularity. 

Trilene cannot be poured on a mask as it is 
not volatile enough; it must be vaporized by 
means of a gas flowing over it. It cannot be used 
in a closed circuit as it reacts with soda lime to 
produce dangerous by-products. The most 
common gas used for its vaporization is air. To 
this end many trilene inhalers have been de- 
vised. One of the simplest is the cyprane 
inhaler.* The original use of this inhaler was for 
self-administered obstetric anesthesia. (Fig. 1.) 

The inhaler is small, portable and light in 
weight. It is about 6 inches long and weighs 
approximately 14 pound, and consists of a 
rubber face mask attached to a cylinder cham- 
ber that may be easily grasped in the hand. 
The chamber contains the agent which is put 
in through an opening at one end. There are 
openings in the other end which allow air to be 
drawn over the drug when the patient inhales 
through the mask. The flow of this air is to the 
patient only and the patient’s exhalations are 
released through another valve. On the cylinder 


* Made by Cyprane, Ltd. Yorkshire, Great Britain. 
This may be purchased in North America. 


is a graduated scale controlling the amount of 
agent exposed, thus giving a crude measure- 
ment of the anesthesia or analgesia expected. 
Originally the scale was to be set and locked 
and then left with the maternity patient for 
self-administration of fixed strength of agent. 
As the inhaler is used for the cases described 
in this article, the lock is left open thus allowing 
for a variable control of anesthesia. In this way 
the patient may be induced with a mild dose, 
anesthetized with a stronger dose and then 
maintained with a varying amount of agent. 
The cyprane inhaler with trilene was used in 
thirty cases with a high degree of success and 
satisfaction. It was naturally limited to minor 
procedures, especially on outpatients who de- 
sired to leave the hospital as soon as possible. 
The patients receiving trilene lost consciousness 
almost immediately and had analgesia very 
soon after the start of administration of the 
drug. Premedication at present consists solely 
of atropine sulfate in doses of 0.40 mg. muscu- 
larly. Narcotics and barbiturates were omitted 
as it was desired that these people be alert and 
awake as soon as possible. The atropine cut 
down on the excessive salivation that was seen 
to occur without this premedication. Analgesia 
was of a very high order with this; and although 
some patients seemed on the verge of moving, 
they did not move when pain was applied. 
Immediately upon cessation of administration 
of trilene the patient reacted. In from two to 
five minutes the patient was quite awake and 
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very coherent, speaking clearly and intelli- 
gently. This is certainly not true with pento- 
thal sodium in the short cases. None of the 
patients complained of any disagreeable odors 
or had any coughing during the induction 
period. All inductions were smooth. There was 
no laryngeal spasm. A good percentage of the 
cases showed an increase in blood pressure and 
pulse rate which was compatible with first 
stage anesthesia. There was no postanesthetic 
nausea or vomiting. 

The cases in which this anesthesia was used 
are listed in the following categories: cystos- 
copy, Six; cystoscopy and fulguration, six; re- 
pair of minor lacerations, seven; diagnostic 
tests (sternal puncture, etc.), five; D and C, 
two; I and D of abscess, three; and application 
of cast, one. Of course these cases were seen in 
surroundings where oxygen was available for 
administration with positive pressure and suc- 
tion. Naturally no general anesthetic, no 
matter how short, should be undertaken with- 
out these two factors present and working. 
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CONCLUSIONS 


The use of trilene as an anesthetic agent for 
minor cases and diagnostic procedures should 
in the future achieve some popularity. This 
should be especially true because of the sim- 
plicity of the apparatus that is used to ad- 
minister it plus the very high analgesic power 
of this agent as compared with pentothal 
sodium, the most commonly used agent at 
present. In the short cases the cutting down of 
pain should be the prime factor rather than the 
complete unconsciousness of the patient. Tri- 
lene administered by the cyprane inhaler 
should prove useful in the office as well as the 
hospital. 
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SPINAL ANESTHESIA FOR SPINAL OPERATIONS* 


FRANK COLE, M.D. 


Lincoln, Nebraska 


consecutive operations on the spine (ex- 

plorations, laminectomies and fusions) in 
which spinal anesthesia was employed. The 
patients were all adults and all but one were 
men. None of the patients objected to spinal 
block. The advantage of spinal anesthesia here 
is in minimizing the untoward effects produced 
by the prone position. These are commonly 
seen during general anesthesia and are proba- 
bly due to anesthetizing the upper half of the 
prone body. They usually consist of initial 
rises in blood pressure and in pulse and respira- 
tory rates. There may also be cyanosis and 
shock. In addition, there was in these spinal 
cases unsurpassed muscular relaxation essen- 
tial to these operations and an awake post- 
operative patient who could be put to bed in 
any position requested by the surgeon. 

These were all single injection tetracaine 
(pontocaine) spinals. Some required no further 
analgesia while others were completed with a 
single intravenous injection of 1 gr. of mor- 
phine, pentothal sedation (small dose without 
loss of consciousness), local injection, pentothal 
anesthesia or additional subarachnoid injec- 
tions. The six groups are presented numerically 


in Table 1. 


Precesccntive « herein is a series of sixty-six 


TABLE 1 
Supplementary Analgesia No. of Cases 
No other analgesia required......... 19 
Morphine injection only............ 21 
Pentothal sedation................. 7 
Pentothal anesthesia............... 10 
Additional spinal injections.......... 8 


In 70 per cent or better than two of three 
cases nothing at all, or only a little sedation, 
was required despite the fact that the incision 
was generally made nearly half an hour after 
the spinal injection. The importance of ade- 
quate dosage is shown by the observation that 
58 per cent of patients who were given less 
than 17 mg. of tetracaine could be taken care 
of without general or additional spinal anes- 
thesia, while the figure for those receiving more 


than 17 mg. was 78 per cent. Some cases in 
which pentothal or more spinal was given 
could have been finished with local. Sometimes 
pain is produced by direct stimulation of a 
spinal nerve root; it is not necessary to put the 
patient to sleep for this. It is only momentary 


TABLE II 
AVERAGE VALUES AND RANGES IN THE SIXTY-SIX 
REPORTED CASES 


Low | High | Aver- 
| age 
| | 
Age of patient (yr.)...........| 21] 54 | 33.6 
Operating time (min.).........| 70 | 225 149.1 
Time from spinal to incision | | | 
| 20 45 28.1 
Anesthesia time (min.)....... .| 105 255 | 177.2 
Dose of tetracaine (mg.)....... | 14 20 | 17.2 
TABLE 


DOSES OF TETRACAINE (PONTOCAINE) ADMINISTERED IN 
THE SIXTY-SIX CASES 


Milligrams No. of Cases 


and is not severe and may even be a help to the 
surgeon as a means of identification. 

On one occasion oil previously injected for 
myelography was seen to flow from the spinal 
needle. It was allowed to escape until the fluid 
became clearer and the injection was made; 
anesthesia was good and there were no com- 
plications. In the cases requiring pentothal, the 
number of those of longer than average dura- 
tion exceeded the total of the shorter ones in a 
ratio of 2.3:1. 

Ranges and average values for dose, age and 


* From the Veterans Administration Hospital, Lincoln, Neb. 
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duration are given in Table 11. The distribution 
of doses of tetracaine (pontocaine) is shown in 
Table 111. 

No marked variations in blood pressure, 
pulse or respiration occurred in the series. 
Supplementary anesthesia was easily accom- 
plished when required. Nitrous oxide was not 
usually added to the pentothal. Tracheal in- 
tubation (which was invariably done when 
general anesthesia was used from the start, 
without spinal block) was not employed in 
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these cases. Supplementary intrathecal injec- 
tions (used only at the start of the series) were 
done by the surgeon under the direction of the 
anesthesiologist through the exposed dura and 
consisted of 50 mg. of procaine dissolved in 
2 cc. of spinal fluid. Anesthesia and recovery 
were uneventful and offered a pleasing change 
from general anesthesia. It must be empha- 
sized that these operations are all performed 
on the lumbar spine: this is surely a rare oppor- 
tunity for the use of spinal anesthesia. 


PaTIENTS with gastrojejunocolic fistula pass large, bulky and partly 
undigested stools soon after eating. They have excessive hunger and hypo- 
glycemia (due to the dumping syndrome) and they are apt to lose weight 
persistently. Feces may regurgitate into the stomach and the frequent 
belching present has a characteristic fecal odor. Diarrhea and enteritis 
occur in some patients; others have actual fecal vomiting. X-rays following 
barium meal or barium enema will ascertain the diagnosis. (Richard A. 


Leonardo, M.D.) 
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MULTIPLE MESOTHELIAL CYSTS OF THE PERITONEUM* 


James S. Krizcer, M.D., Epwin R. Fisher, M.D. AND M. R. RicHarps, M.D. 


Cleveland, Ohio 


toneal tumors as follows: (1) chylous 

representing lymphangiomas which may 
be large or small, multiple or solitary; (2) 
enteric which are also large or small, multiple 
or solitary and occur principally along the 
omphalomesenteric duct (especially in the 
region of a Meckel diverticulum); (3) nephro- 
genic, usually of large size arising from rem- 
nants of the wolfftan body and found in the 
pelvic peritoneum of adult women; and (4) 
dermoid cysts. 

Willis,? however, has stated that “primary” 
peritoneal neoplasms are usually metastatic 
tumors from other organs. Clinically this 
observation is true. Frequently the source of 
cystic implants is a benign or malignant pseu- 
domucinous ovarian cyst. This gives rise to 
the well recognized condition pseudomyxoma 
peritonaei in which the peritoneum is studded 
with innumerable cysts containing a refractile, 
mucoid, gelatinous fluid. Another less frequent 
source for pseudomyxoma peritonaei is a rup- 
tured mucocele of the vermiform appendix. 
Gastrointestinal carcinomas of the colloid or 
mucinous type may manifest themselves by 
multiple cystic peritoneal implants. Multiple 
cysts of the serosal covering of the female 
internal genitalia are not infrequently ob- 
served macroscopically They are usually no 
larger than 1 mm. in cross diameters and are 
found microscopically to be comprised of an 
inner lining of mesothelial cells or, Jess fre- 
quently, cells of the Walthard type or columnar 
cells with a smooth muscle wall representing 
embryologic remnants of the miillerian duct. 

Recently an instance of multiple cysts of the 
peritoneum was observed at the Cleveland 
Clinic. Even after careful exploration no pri- 
mary source for their occurrence could be 
found. Recognition of a primary, diffuse, cystic 
condition of the peritoneum, which may simu- 
late carcinomatosis, as well as the pathologic 
rarity of the lesion merits the report of this 
case. 


F terest has classified cystic intraperi- 


Bethesda, Marvland 


Cleveland, Obio 


CASE REPORT 


A twenty-five year old colored woman, 
gravida 0, was admitted to the Cleveland 
Clinic Hospital on January 1, 1952, with the 
chief complaints of nausea, vomiting and 
lower abdominal cramping pain associated with 
menstruation. This had been present since the 
menarche. In the past six months there had 
been a 16 pound weight loss. The remainder 
of the history was negative. There was no his- 
tory of foreign substances having been intro- 
duced into the peritoneal cavity and there had 
been no previous operations. 

The patient appeared thin and chronically 
ill. Blood pressure was 102/60 mm. Hg and 
the temperature was 98.6°F. The abdomen was 
soft, flat, non-tender and without palpable 
masses; no fluid was present. Pelvic examina- 
tion revealed a firm, moderately fixed, non- 
tender mass in the upper one-third of the 
rectovaginal septum. It was estimated to be 
3 by 3 by 1 cm. The cervix was nulliparous 
and clean. The uterus was of normal size and 
separate from the previously described mass. 
To the left of the uterus there was a firm, some- 
what movable 6 cm. mass. The blood hemo- 
globin was 12 gm. and the leukocyte count 
was 4,350 with a normal differential. Urinalysis 
was negative. A barium enema and chest x-ray 
were normal. A urogram demonstrated only 
extravesicle pressure. 

Biopsy of the rectovaginal septum revealed 
endometriosis. Because of this and the presence 
of an unexplained mass to the left of the uterus 
an exploratory laparotomy was performed. At 
operation the omentum majus, especially in 
its inferior portion, was largely replaced by 
innumerable pea-sized cysts containing a clear, 
watery fluid. (Fig. 1.) The surface of the uterus, 
tubes, small intestine, appendix, descending 
colon and bladder were similarly involved. 
These cysts were encountered in the upper 
portion of the omentum majus and peritoneal 
cavity but were not as numerous as in the 
lower abdomen. 


* From the Cleveland Clinic and the Frank E. Bunts Educational Institute, Cleveland, O. 
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The mass to the left of the uterus, an intra- 
ligamentous leiomyoma approximately 6 cm. 
in diameter, was removed. The ovaries were 
of normal size and contained numerous small 
cysts, grossly of the follicular type. Wedge 
biopsies of both ovaries were performed. The 
posterior aspect of the uterus and broad liga- 
ments were adherent to the sigmoid colon and 
pelvic peritoneum due to the presence of 
numerous cysts with slight reactive fibrosis. 
The tubes were normal. General exploration 
of the abdominal viscera revealed no other 
abnormalities or pathologic changes. 

The specimen consisted of an irregularly 
shaped segment of omentum measuring 6 by 
3 by 1.5 cm. Much of the omental tissue was 
replaced by numerous, closely placed, thin- 
walled, translucent, amber-colored, unilocular 
cysts varying in size from 1 to 6 mm in cross 
diameters. Puncture of the cysts released a 
clear, watery fluid (non-mucinous) 

Also submitted was a firm nodule measuring 
5.5 cm. in cross diameters. The cut surface 
demonstrated whorled dense white tissue. 

Two segments of ovarian tissue, each meas- 
uring 0.5 by 0.5 by 0.25 cm., were submitted. 
Except for the presence of 1.0 mm. sized cysts 
containing clear fluid, the tissue was not 
unusual. 

Microscopically, sections of omentum stained 
with hematoxylin, eosin and methylene blue 
revealed replacement of omental adipose tissue 
by numerous cysts varying in size from 150 
microns to several millimeters in diameter. 
(Figs. 2A and B.) Many of the cysts were lined 
by flat, durk-staining cells of indefinite char- 
acter. However, in areas the cells were dis- 
tinctly round to cuboidal with regular dark- 
staining nuclei. The cystic spaces contained a 
finely granular acidophilic coagulum. No 
definite cyst walls were apparent and the 
cystic spaces were separated by a stroma of 
fibrous, myxomatous and adipose tissue which 
contained a moderate number of engorged 
capillaries and an _ occasional thick-walled 
artery and vein. In areas this stroma was infil- 
trated by lymphocytes, plasma cells and 
occasional neutrophils. 

Sections of ovaries revealed normal struc- 
ture. Several small cysts of the follicular type 
were present. 

Section of the intraligamentous nodule re- 
vealed interlacing bundles of smooth muscle 
cells with moderate number of thin-walled 
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Fic. 1. Multiple cysts in omentum at time of lapa- 
rotomy. 


blood vessels and scant amount of connective 
tissue. 

The diagnosis was (1) multiple mesothelial 
cysts of the omentum and peritoneum, (2) 
follicular cysts of ovaries and (3) leiomyoma 
(intraligamentous). 


COMMENT 


There have been few similar cases of pri- 
mary multiple mesothelial cystic disease of 
the peritoneum. Plaut* in 1928 reported the 
incidental laparotomy finding of several large 
intraperitoneal and omental cysts in a young 
woman. Histologically, the lining cells were 
considered epithelial in nature although they 
were believed to be of peritoneal origin. Plaut 
called the condition “benign cystic serosa 
epithelioma of the peritoneum.” No _ photo- 
micrographs were included in his report but 
the description of the cell type is similar to 
that encountered in the case reported herein. 
More recently, Lord‘ has reported a case in 
which innumerable thin-walled peritoneal cysts 
occurred in the right lower quadrant of a 
fifty-three year old woman. These produced a 
palpable mass as well as the roentgenographic 
appearance of carcinoma of the cecum. Plaut 
reviewed the microscopic sections and con- 
cluded that the cysts were identical with those 
encountered in his previously reported case. 

Histologically, the lining cells in our case 
are most compatible with mesothelial cells. 
This is in keeping also with the mesothelial 
identity of the peritoneal cell.5 Thus we believe 
that a more appropriate name for the condition 
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Fic. 2. A, low power photomicrograph of cysts (X 30); B, high power photo- 
micrograph demonstrating lining cells of cysts—most compatible with meso- 


thelial origin (XX 460). 


is multiple mesothelial cysts of the peritoneum. 
The noticeable number and close proximity 
of the cysts tends to indicate an hamartoma- 
tous origin rather than true neoplastic deriva- 
tion. The absence of previous operative 
procedures or other discernible primary cause 
tends to support this contention. The cyst 
type apparently does not clearly fit into the 
classification proposed by Ewing as histologic 
evidence, for the lymphatic, enteric, nephro- 
genic or teratomatous derivation is lacking. 

It seems unlikely that our patient’s com- 
plaints can be explained by the presence of 
these many intraperitoneal cysts. Much of the 
symptomatology may be accounted for by 
the presence of malnutrition and endometriosis. 
What effect the peritoneal cysts will have 
upon the patient’s general condition remains 
problematic. Both previously reported cases 
(Plaut and Lord) followed a benign clinical 
course. Plaut also has inferred that other 
reported cases of peritoneal cysts, although 
considered to be of lymphatic or other deriva- 
tion, similarly have been benign. 

It should be emphasized that the majority 
of instances of multiple cysts will be due to 


the presence of a primary neoplasm of either 
the ovary or gastrointestinal tract. 


CONCLUSIONS 


A case of multiple intraperitoneal meso- 
thelial cysts is presented. The recognition of 
such a condition, albeit rare, is of clinical 
importance at the time of laparotomy since 
the condition may simulate secondary carci- 
nomatosis. A helpful aid in the differentiation 
of the primary mesothelial cyst from that due 
to secondary carcinoma is the clear, watery, 
cystic content as opposed to the more mucoid 
fluid encountered in the latter. 
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RECURRENT APPENDICITIS IN EACH TRIMESTER OF 
PREGNANCY 


WITH A CASE REPORT IN EACH TRIMESTER 


Me rorp B. JORGENSEN, M.D. 


Los Gatos, California 


PPENDICITIS is one of the most 
A treacherous of all diseases. Its associa- 
tion with pregnancy does not relieve 
the situation in any way; in fact, it appears 
that the pregnant woman is more susceptible 
to recurrent appendicitis. It is impossible to 
foretell whether a recurrent acute process in the 
appendix will subside promptly or progress. 

Until recently appendicitis associated with 
pregnancy was regarded as something of a 
surgical curiosity. In 1905 Kelly wrote that the 
reported cases of appendicitis in pregnancy 
were too few to warrant any definite conclu- 
sions. In 1908 Renvoll recorded twenty-five 
cases. 

The reason appendicitis is found relatively 
frequent in pregnancy is because it is pre- 
eminently a disease of the child-bearing age 
with its highest incidence between twenty and 
thirty years of age. The frequency is estimated 
to be between 1 and 214 per cent. Parity plays 
no part. 

The woman who has had an attack of ap- 
pendicitis is very likely to have it again during 
her pregnancy. Over 50 per cent give a history 
of previous attacks. 

According to Maes, recurrent appendicitis 
is unfavorably influenced by menstruation, and 
the menstrual cycle continues to exert its 
effect on the appendiceal disease even during 
gestation when the menses are suppressed. 
One can assume then that pregnancy, which 
introduces altered abdominal relations and 
altered constitutional states, should have an 
even more exciting effect upon latent disease. 
Constipation, which is usual during pregnancy, 
and the engorgement of the pelvic and hemor- 
rhoidal veins, which is physiologic, also have 
an effect. 

In recurrent appendicitis in the first tri- 
mester the stage of gestation is important. Re- 
current appendicitis becomes increasingly in- 
frequent and increasingly more severe as the 
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stage of pregnancy advances. One chief reason 
for delayed surgery is the failure to recognize 
the condition. The morning sickness and gen- 
eral malaise of early gestation are a source of 
error. 

In this stage, however, bimanual examina- 
tion is helpful. In later stages the adnexal 
organs are out of reach. This is especially im- 
portant in the differential diagnosis of ectopic 
pregnancy. 

In the first trimester operation is seldom 
difficult or complicated. The danger of abortion 
varies directly with the seriousness of the dis- 
ease and the manipulation of the uterus. If 
abortion does occur, there is a danger of infec- 
tion because of the gaping and thrombosed 
sinuses in the uterus which form channels of 
spread. 

Second trimester: The majority of the cases of 
recurrent appendicitis in pregnancy occur in the 
first six months, especially in the second tri- 
mester when the appendix becomes transformed 
from a pelvic to an abdominal organ. Baer, Reis 
and Arens have shown by x-ray studies that 
the appendix undergoes a progressive dis- 
placement upward after the third month of 
pregnancy and reaches the level of the iliac 
crest at the end of the sixth month. The 
appendix undergoes counterclockwise rota- 
tion, which makes for anatomic and physio- 
logic unrest. The situation is more aggravated 
if because of some previous inflammatory 
attacks the appendix has become adherent to 
some of the pelvic structures. 

In this stage fetal movements may cause 
pain and interfere with an early diagnosis. 
Because the uterus normally rotates to the 
right and so may compress the ureter where it 
crosses the pelvic brim, a resulting pyelitis may 
be important in the differential diagnosis. 
Ectopic pregnancy may be a factor in the dif- 
ferential diagnosis in this stage; however, it is 
more important in the first trimester. Twisted 
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ovarian cysts and fibroids are often important 
in this stage. 

Usually the operation is a little more diffi- 
cult in this stage as compared to the first tri- 
mester period. The large uterus renders it diffi- 
cult to expose the parts well at times and may 
interfere with proper drainage. 

The more severe the infection and acute the 
process and the more manipulation of organs, 
especially the uterus, the higher the incidence 
of miscarriage. 

Recurrent appendicitis in the third tri- 
mester of pregnancy is frequently very difficult 
and complicated to handle. If an acute process 
here is not surgically treated, Maes states the 
rule is for rapid spread, rupture and a diffuse 
spreading peritonitis with little tendency to 
localize and form an abscess. 

If the appendix lies high in the abdomen, 
there may be no loops of bowel to limit exten- 
sion of infection. Pus can spread to the pelvis 
only along the smooth uterine wall. The uterus 
tends to crowd the protecting omentum out of 
the way; and if the uterine wall forms part of 
the abscess, fetal movements and uterine con- 
tractions may destroy whatever localization 
may be present. 

In this period with the localized tenderness 
higher, upper abdominal disease has to be dif- 
ferentiated. Muscle spasm may be difficult to 
elicit because of the attenuation and thinning 
of the abdominal muscles. Pain resulting from 
fetal movements in this stage and from the 
onset of labor may be a problem in differential 
diagnosis. Symptoms of eclampsia and pye- 
litis may be confusing here as in the second 
trimester. 

Laboratory work is often not very helpful in 
the diagnosis of recurrent appendicitis. There is 
a physiologic leukocytosis. Any white blood 
count under 12,000 Is not very useful. An 
increase in polymorphonuclears may be help- 
ful. The sedimentation rate is not useful. 
Albuminuria and pyuria, of course, are im- 
portant factors in eclampsia. 

Ileus associated with recurrent appendicitis 
during pregnancy usually occurs at term or in 
the first few days of the puerperium. The 
violent alterations which occur during labor 
and immediately after delivery have a de- 
leterious effect on the pre-existing disease. 

The incidence of premature labor is high 
when surgery is performed. However, this also 
depends on the severity of the infection and 
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the manipulation necessary to remove the 
appendix or drain the abscess. It must be 
remembered that perhaps a larger percentage 
of patients would miscarry from the disease 
process if not operated upon. Some have ad- 
vised cesarean section followed by the appen- 
dectomy in this stage, or vice versa. However, 
most authorities agree that cesarean section 
because of appendicitis is rarely justified. 


CASE REPORTS 


Recurrent Appendicitis in the First Trimester of 
Pregnancy 


Mrs. E. H., age thirty-six, entered the hos- 
pital on March 15 1947, with a complaint of 
abdominal pain of three days’ duration. Pain 
began in the umbilical region, remained steady 
and dull but on the following day radiated to 
the right lower quadrant of the abdomen. There 
was some nausea but no vomiting or diarrhea 
and no urinary symptoms. The patient had had 
no previous operations. She had been preg- 
nant twice, six and three years previously, and 
the second time she was delivered of twins. Her 
last menstrual period was on January I, 1947. 
She had had three similar but milder attacks of 
pain in the past year. 

Examination revealed a moderately obese 
female with a fever of 99.2°F. and a pulse rate of 
104. The abdomen was slightly distended, 
slightly rigid in both lower quadrants, and 
tenderness and rebound tenderness were pres- 
ent on the right lower quadrant. On pelvic and 
rectal examination tenderness was noted on 
the right and a fullness on the left. 

The urinalysis was entirely negative. Red 
blood cell count was 4,920,000, hemoglobin 78 
per cent, 12.6 gm., white blood cells 12,650, 87 
per cent polymorphonuclears, 11 lymphocytes, 
2 monocytes and 1 stab form. The Wassermann 
test was negative. 

At surgery the appendix lay retrocecal, was 
elongated, dilated in the distal third and bound 
to the posterior aspect of the cecum by marked 
adhesions. There was a fibrinous exudate on 
the surface. The left ovary was involved in a 
large dermoid cyst on a long twisted pedicle. 
The uterus was enlarged to the size of a two- 
month pregnancy. The cyst and appendix were 
removed through a lower midline incision. 
Pathologic examination of the appendix re- 
vealed an inflammatory exudate in the Iumen. 

Postoperatively intravenous glucose and 
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demerol were given. The patient made an 
uneventful recovery and was dismissed on the 
seventh postoperative day. She later was de- 
livered of a normal baby at full term. 


Recurrent Appendicitis in the Second Trimester 
of Pregnancy 


Mrs. F. P., age twenty-six, entered the hos- 
pital January 17, 1949, with a history of ab- 
dominal pain of one day’s duration. The day 
before admission right lower quadrant ab- 
dominal pain, nausea and vomiting developed. 
The patient had taken a laxative the night 
before and had four loose bowel movements 
during the night. The pain was dull in nature 
but persistent and became gradually worse. 
There were no urinary symptoms. 

The patient had to spend the first six weeks 
in bed during her pregnancy two years previ- 
ously because of abdominal pains. Following 
this she had three mild attacks of right lower 
quadrant abdominal pains at six-month inter- 
vals; the last was six months before admission. 
She had had no previous operations. Her last 
menstrual period was August 12, 1948. 

Examination revealed an acutely ill female 
with a fever of 100.2°F. and pulse rate of 98. 
The uterus was enlarged to the umbilicus. 
Slight rigidity was present in the right lower 
quadrant. Marked tenderness and slight re- 
bound tenderness were present in the right 
lower quadrant. Rectally there was tenderness 
high on the right. 

The urinalysis was entirely normal. The red 
blood cell count was 4,250,000, hemoglobin 76.5 
per cent, 12.3 gm., white blood cells 17,400, 
78 polymorphonuclears, 17 lymphocytes, 4 
monocytes and 8 stab forms. 

At surgery a marked increase was noted in 
the peritoneal fluid which was cloudy in ap- 
pearance. A culture of the fluid was taken 
which was negative. The cecum, terminal 
ileum, right tube and ovary were markedly 
inflamed. The appendix lay retrocecal and was 
acutely inflamed with a fibrinous exudate on 
the surface. There was marked edema of the 
mesoappendix and base of the cecum. The 
appendix was delivered through a McBurney 
incision. Pathologic report of the appendix was 
acute suppurative appendicitis. 

Postoperative treatment consisted of 5 mg. 
of progesterone daily, morphine relatively fre- 
quent and 100,000 units of penicillin every 
three hours. She made a very uneventful re- 
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covery and was dismissed on the sixth post- 
operative day. She had a normal delivery near 
term. 


Recurrent Appendicitis in the Third Trimester 
of Pregnancy 


Mrs. R. U., age thirty-two, a full term multi- 
para, entered the hospital on March 17, 1947, 
having intermittent abdominal pains every 
five minutes. She had had two previous normal 
pregnancies three and five years previously. 
She had had no operations. Progress of labor 
was rapid with spontaneous delivery of a nor- 
mal infant from R.O.A. with a small first 
degree laceration and no excessive bleeding. 

During the first twenty-four hours post- 
partum the patient complained of intermittent 
generalized abdominal pains, anorexia and 
insomnia. Pain developed in the right lower 
quadrant and the abdomen began to be dis- 
tended. Distention progressed and no peristal- 
sis was noted. There was slight rigidity and 
mild tenderness in the right lower quadrant. 
After six hours the patient became nauseated 
but did not vomit. A flat x-ray plate of the 
abdomen revealed gas in the small and large 
bowel. 

The urinalysis was normal. Red blood cell 
count was 4,010,000, hemoglobin 77 per cent, 
white blood cells 13,200, 78 per cent poly- 
morphonuclears, 18 per cent lymphocytes, 
2 per cent monocytes, I per cent eosinophils 
and 16 per cent stab forms. The patient’s 
temperature was 101°F. and pulse rate 112. 
Red blood cells and hemoglobin remained 
about the same but the white blood cells rose 
to 17,100, with the same differential. Enemas, 
Wangensteen and Miller-Abbott suction were 
ineffective in relieving the distention. A diag- 
nosis of paralytic ileus and acute appendicitis 
was made. Intravenous glucose in saline and 
whole blood was given and a laparotomy (right 
rectus incision) was performed. At surgery the 
small and large bowels were markedly dis- 
tended, especially the cecum. No peristalsis 
was noted. The appendix lay retrocecal, and 
was moderately dilated and acutely inflamed 
with a fibrinous exudate on the surface. 
Jackson’s veil was present on the cecum. The 
appendix was removed and cecostomy per- 
formed. Pathologic report of the appendix was 
acute recurrent appendicitis. 

Postoperative treatment consisted of em- 
ploying Miller-Abbott tube suction and admin- 
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istering transfusions, intravenous glucose, peni- 
cillin and sedation. Slow, steady progress was 
made and the patient was dismissed in good 
condition on the seventeenth postoperative 
day. The cecostomy wound had practically 
stopped draining. Further convalescence was 
satisfactory and the patient made a complete 
recovery. 


CONCLUSIONS 


1. Recurrent appendicitis is relatively fre- 
quent in pregnancy; and as the pregnancy 
advances, the attacks become increasingly 
more severe, with more difficulty in diagnosis, 
and the surgical procedure more difficult. 

2. Appendicitis is likely to recur in preg- 
nancy if there has been a previous attack. 

3. An interval appendectomy, without un- 
due delay, is indicated in those cases in which 
there has been definite recurrent attacks. 
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4. In an acute process an appendectomy 
should be performed as soon as feasible. If 
frank pus is present and the appendix is not 
readily accessible, drainage alone should be 
performed. There should be minimal manipu- 
lation of pelvic organs. 

5. In general, the McBurney type of incision 
is preferred to combat the progressive strain 
on the abdominal wall and to limit the spread 
of infection. 
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TRANSECTION OF A CORONARY ARTERY DURING THE 
COURSE OF MITRAL VALVULAR COMMISSUROTOMY* 


Lowe.tt L. Lang, m.p., FRANKLIN C. Massey, M.D. AND CHARLES P. BAILEY, M.D. 
Philadelphia, Pennsylvania 


of the left coronary artery incident to 

the performance of mitral valvular com- 
missurotomy is reported for the first time in 
the world literature. Its situation in the left 
portion of the atrioventricular groove, inferior 
to the great coronary sinus and beneath the 
left auricle, makes this vessel especially vulner- 
able to “blind” incision during intracardiac 
surgery. 

Such transection is a very real hazard and 
merits detailed description here because of the 
calamity inherent in its occurrence and the 
fact that this danger will tend to increase in 
direct proportion to the number of times com- 
missurotomy shall have been performed on 
patients requiring this type of surgery of the 
mitral valve. Further, we believe all possible 
pitfalls surgically attendant with the procedure 
should be pointed out not only for the novitiate 
in intracardiac surgery but also for those well 
skilled in these technics but who, fortunately 
and fortuitously, have not met with the dis- 
astrous circumstance of severing the coronary 
vessel while performing this comparatively 
innocuous operation. It must be emphasized 
that incision of the coronary artery can and 
does occur unknown at the time to the oper- 
ator despite his utmost precautions to avoid 
the vital vessel. Finally, the clinical picture 
associated with coronary transection deserves 
elucidation. 

This unfortunate complication has occurred 
only twice during the course of 282 mitral 
valvular commissurotomies (0.7 per cent) 
performed at the Hahnemann Hospital. 


"Tet the et or of the circumflex branch 


CASE REPORT 


S. L. (No. 55722), a twenty-nine year old 
white male machine tool-cutter, sought cardiac 


surgery in May, 1941, because of relentless, 
increasingly severe congestive heart failure 
completely disallowing any physical activity 
for two months prior to hospital admission. 

His pertinent medical history began at the 
age of fourteen years when he had acute rheu- 
matic, fever featured by aching of both knees 
(especially the left) and also the left foot in 
the region of the os calcis. No further difficulty 
ensued until 1941 when he had “intestinal 
flu” and was digitalized at that time for 
reasons obscure to us. Several years later he 
had complaints of epigastric fulness and 
tightness. Eighteen months prior to this ad- 
mission he experienced two episodes of near 
syncope. Three months later he noticed exer- 
tional dyspnea for the first time. Six months 
prior to entering Hahnemann Hospital a 
cough productive of moderate amounts of 
white, frothy mucus appeared. At no time 
did he have hemoptysis. Subsequently, by 
four months, easy fatigability and exertional 
dyspnea were pronounced and bilateral leg 
edema appeared with the least physical 
activity, 1. e., walking only a few steps. There 
were no other complaints except some loose- 
ness of the stools for six months prior to entry 
into the hospital. Medication had consisted of 
0.1 gm. daily of digitalis folia, sporadic mer- 
curial diuretic therapy, every three or four 
weeks, and a 1.0 gm. salt diet. 

Childhood illnesses before the age of thirteen 
included measles, chickenpox, pertussis and 
“‘pneumonia”’ five times. At one time he had 
an undiagnosed skin lesion of the forehead 
and left hip with recurrent nocturnal itching. 
Severe sumac poisoning was experienced in 
1938. A tumor of the left breast was removed 
in 1949. There were no accidents, fractures or 
dislocations. Venereal infection was denied. 


* From the Divisions of Medicine (Department of Cardiology) and Surgery (Department of Thoracic Surgery) 
of The Hahnemann Medical College and Hospital of Philadelphia, Pa. 
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The patient was rejected by the Army in 1939 
and 1940 because of heart disease. His normal 
weight was 157 pounds as compared to admis- 
sion weight of 144; he was 6 feet tall. He did 
not use tobacco or alcohol. 

Negative answers were obtained in response 
to queries regarding familial history of tubercu- 
losis, cancer, diabetes, kidney disease, mental 
illnesses and allergy. His mother, age forty- 
eight, was living and well while his father had 
died at the age of forty-four of heart disease. 
There were three sisters between the ages of 
fifteen and twenty-seven, all living and 
well. 

Physical examination revealed a normally 
developed, slender, hyposthenic white male 
with pallid complexion. The skin temperature 
was lower on the left anterior hemithorax 
(probably due to the surgery performed on the 
tumor of the breast) than on the right. There 
was no lymphadenopathy and the remaining 
breast was normal. Palpation and inspection 
of the thyroid revealed no abnormalities. 

Cardiac examination showed rather marked 
enlargement to the left as evidenced by dis- 
placement of the apex impulse laterally to 
the left anterior axillary line and downward 
to the sixth interspace. In the mitral area 
there was a grade 3, harsh systolic murmur. In 
diastole there was a third sound of low pitch 
which initiated a low pitched, grade 3, de- 
crescendo diastolic murmur. This adventitious 
sound was interpreted as representing an 
atypical gallop rhythm. P2 was accentuated 
2 plus and was split. Atrial fibrillation was 
the arrhythmia, with apex rate of 78 per 
minute. Blood pressure was 100/70 mm. Hg (L) 
semi-recumbent and 118/80 (R). 

The lungs were clear on auscultation and 
percussion. There was no liver or splenic en- 
largement. No pedal or pretibial edema was 
present. Peripheral arterial pulses were pal- 
pable readily. 

Atrial fibrillation, right ventricular hyper- 
trophy-strain pattern and digitalis effect were 
the features seen on electrocardiogram. 

The patient was considered to be an unde- 
sirable candidate for mitral valvular com- 
missurotomy for the following reasons: (1) 
marked over-all cardiac enlargement, (2) left 
ventricular enlargement, (3) some degree of 
mitral insufficiency and (4) atypical gallop 
rhythm.? He was discharged after institution 
of an intensive antifailure regimen to which 
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he had responded favorably during his period 
of hospitalization. 

Five months later, after convalescence at 
home, he was readmitted. Re-evaluation dis- 
closed he had dyspnea only on stair-climbing, 
with no dyspnea on limited physical exertion 
otherwise, no nocturnal distress, complete 
subsidence of cough and no return of extremity 
edema. He had gone from 133 to 150 pounds 
in weight, apparently a dry tissue increase. The 
cardiac auscultatory status remained un- 
changed. In view of the generally improved 
status operation at this time appeared feasible. 

Laboratory studies initially showed the 
following: red blood cells, 4,670,000; hemo- 
globin, 14.4 gm.; hematocrit, 49; sedimentation 
rate, Westergren 23 mm./hr.; white blood 
cells, 6,850 (polymorphonuclears 74 per cent, 
monocytes 1 per cent, lymphocytes 24 per 
cent, eosinophils 1 per cent); urinalysis unre- 
markable; prothrombin level 50 per cent; 
total serum proteins 7.9 (albumin 3.7, globulin 
4.2). Other chemistry tests were normal and 
serologic tests negative. 

At operation the patient was anesthetized, 
utilizing the principles of procedure as re- 
ported.’ With the patient in the right lateral 
position, the usual curved posterolateral in- 
cision was made around the left scapula. 
Bleeding points were clamped and coagulated. 
The left fifth intercostal space was opened 
widely. The lung was mobilized partially from 
the chest wall because of adhesions and then 
it was compressed posteriorly. 

The pericardium was opened in its posterior 
and upper portion parallel to the left phrenic 
nerve and just behind it. The auricle (auricular 
appendage) was seen to be very large and on 
palpation there was a systolic thrill with each 
ventricular contraction. This we deem pathog- 
nomonic of mitral insufficiency. However, 
there was also a diastolic thrill palpable over 
the anterior apex of the left ventricle, this 
being pathognomonic of mitral stenosis. The 
clinical diagnosis was confirmed by this direct 
technic. 

Two purse-string ligatures of braided No. 2 
silk on atraumatic needles were placed about 
the base of the auricle. A Satinsky clamp was 
applied across its middle and a 2 cm. incision 
was made in its tip. The doubly gloved right 
index finger of the operator then was inserted 
through the opening into the left atrium 
(auricle) and immediately it came upon a 
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heavily calcified mitral valve.* This was found 
to be open posteriorly in a pear-shaped fashion 
or tear-drop shape so that there was regurgi- 
tation with each contraction. The opening was 
just big enough to engage the fingertip. Digital 
pressure was completely ineffective in opening 
the valve. Because of that a right-sided O’Neill 
guillotine was applied between the two gloves 
on the index finger as the finger was withdrawn 
partially from within the cardiac chamber. 

After placing the instrument on the finger 
the finger was sunk more deeply within the 
heart and the guillotine was opened. It was 
engiged upon the anterolateral commissure 
of the valve. This was cut by two closures of 
the guillotine but the actual separation of the 
valve, which was completely calcified, was 
not effected adequately by these maneuvers. 
However, the opening was large enough so the 
finger could go through into the left ventricle 
without too snug a fit. 

If anything, the incompetency of the mitral 
valve was increased rather than decreased by 
this opening of the commissures. At this point 
it seemed advisable and expedient to apply an 
intermittently occluding graft over the ven- 
tricular orifice. Accordingly, a pericardial sling 
was fashioned to obviate the ill effects of the 
surgically enhanced mitral insufficiency. The 
details of that procedure, which incidentally 
was singularly successful, will be reported 
elsewhere since they are not pertinent to the 
primary purpose of this report. This in place, 
the finger was reinserted well within the heart 
cavity and the right-sided guillotine was en- 
gaged again upon the anterolateral commissure. 

By five or six closures of that instrument, 
the heavy calcification of the anterior com- 
missure was divided completely—practically, 
we believed, to the ventricular wall. Finally, 
it was possible to mobilize both lips and to 
have them wobble around freely without any 
immediate attachment to each other. It was 
the operator’s thought that the fit of the valve 
would be better, the graft would take care of 
any residual leak and the patient’s entire 
valvular status would be improved. 

However, just about this time a very peculiar 
rhythm developed, with a very rapid rate and 
quite weak contractions (ventricular tachy- 
cardia?). Consequently, it was apparent there 
was appreciably diminished cardiac output. 

The finger was withdrawn from the heart, 
the purse-string ligatures and the appendage 
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were tied and the cut end was oversewn. The 
pleura was flushed with saline and was drained 


with a No. 26 urethral catheter inserted 
through a stab wound in the left eighth inter- 
space at the posterior axillary line. Rib closure 
was by approximation using double No. 3 
chromic catgut pericostally. Musculofascial 
layers of the chest wall were closed by con- 
tinuous No. 1 chromic catgut. Skin closure 
was with continuous wire. 

The patient was in very poor condition at 
the time he was returned to his bed but his 
pulse was palpable and his blood pressure was 
obtainable at 70 mm. Hg systolic. 

Upon return from the operating room 
the patient became increasingly restless and 
writhed as though in extreme pain despite the 
customary sedation. He remained unconscious 
but showed no signs of motor affection. Lateral, 
divergent strabismus was present together 
with slight lateral nystagmus. 

Medium crepitant rales were audible over 
the left chest anteriorly while the right chest 
exhibited no adventitious sounds. Heart sounds 
were inaudible, presumably because of their 
masking by the pulmonary sounds. One or 
two sounds occurred at a level of 82 mm. Hg 
(L) and probably represented systolic blood 
pressure. Pulses were not obtainable. Venous 
pressure on inspection did not seem elevated 
remarkably. Although the skin was abnormally 
cool, it was normally moist. Pallor was marked. 
This status prevailed for approximately forty 
minutes following the conclusion of surgery. 

Suddenly the patient became violently agi- 
tated and hyperkinetic, exceedingly hyper- 
pneic, cast his head backward in opisthotonic 
extension and deviated slightly to the right. 
The gaze became a conjugate deviation to the 
right in an upward and outward direction. A 
dramatic change from extreme pallor to imme- 
diate and intense cyanosis preceded only 
momentarily the abrupt cessation of respira- 
tion. Cardiac action was not detectable. Appar- 
ently death transpired within this three-minute 
period just described. 

Acute anemic anoxia affecting primarily the 
medial longitudinal fasciculus, facial nuclei and 
fibers of the sixth cranial nerve would seem 
to have been responsible for the symptoms 
described. These simulate the pontile syndrome 
of Foville,! differing from it only in the fact 
that pyramidal involvement causing contra- 
lateral hemiplegia was lacking. Histopatho- 
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logic study of our specimen is in process and 
will be reported elsewhere. (Figs. 1 to 3.) 


DIFFERENTIAL DIAGNOSIS 


An acute, dramatic episode such as this 
following mitral valvular commissurotomy 
brings to mind a peculiarly unique group of 
entities from the standpoint of emergency 
differential diagnosis. In order of their simu- 
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lation of the terminal clinical picture described 
(and not necessarily in the order of their fre- 
quency, by any means) we list them as follows: 
(1) rupture of a ventricle, (2) acute cardiac 
dilatation, (3) the syndrome of surgically 
induced, dynamically significant mitral in- 
sufficiency, (4) acute pericarditis with appre- 
ciable pericardial effusion, (5) acute myo- 
cardial infarction, (6) pulmonary embolism. 


<— ——_——. —— ARCH OF AORTA 


—RIGHT PULMONARY VEINS 


LEFT ATRIUM 


INFERIOR VENA CAVA 


GREAT CORONARY SINUS 


RIGHT VENTRICLE 


Fic. 1. Illustration of vulnerable position of the circumflex branch of the left 
coronary artery, located in the left portion of the atrioventricular groove, 
inferior to the great coronary sinus and beneath the left auricle. At the head of 
the arrow indicating the position of the circumflex branch is the site of tran- 


section described in this report. 


2 


Fic. 2. Line AB represents (usual) commissurotomy incision. Line BC indicates undesired 
extension which resulted in transection of the circumflex branch of the left coronary 
artery from an intracardiac approach. This is a photograph of the autopsy specimen. 


Fic. 3. Line AB shows the inverted cut ends of the circumflex branch of the left coronary 
artery. Line CD again illustrates the extent of the unintentional incision. 
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(7) ventricular fibrillation and (8) complete 
heart block progressing to cardiac standstill. 

Rupture of a Cardiac Chamber. The puz- 
zlingly late appearance of the symptoms of 
transection of the circumflex branch of the 
left coronary artery (forty-five minutes after 
the conclusion of the operative procedure) 
resembled nothing so much as the clinical 
picture produced by spontaneous rupture of 
the left ventricle following acute myocardial 
infarction. This entity, too, is observed rarely 
in clinical practice but was identified at the 
bedside by one of us (F. C. M.’). In that in- 
stance there were: (1) general acute hyper- 
tonicity of the muscles universally, (2) hyper- 
extension of the head, (3) lateral conjugate 
strabismus, (4) instantaneous cyanosis, (5) 
cardiac asystole and (6) abrupt cessation of 
respiratory efforts. 

The mutuality of muscular hypertonicity, 
hyperextension of the head, lateral conjugate 
strabismus, instantaneous cyanosis and abrupt 
cessation of respiratory efforts associated with 
both transection of the coronary artery and 
perforation of the left ventricular myocardium 
is striking! Only the feature of apparent ex- 
treme pain as manifested by constant writhing 
was lacking in the latter instance. 

Acute Cardiac Dilatation. Although ex- 
tremely rare, acute cardiac dilatation does 
occur and is a genuine possibility to be con- 
sidered in a situation such as we have described. 
It may result postoperatively either because 
of the manipulation during surgery or because 
of an unusual strain placed upon a particular 
chamber as a result of an incorrectable reflux 
of blood. 

Acute cardiac dilatation is characterized 
by the usual signs of acute congestive failure 
and the particular symptoms will be colored 
by the mechanism giving rise to the dilatation, 
i.e., Increased venous return, reduced ven- 
tricular output. “Forward” failure is apparent 
and shock is constant. Sweating tends to be 
quite profuse. The picture is almost identical 
to that of the syndrome of mitral insufficiency 
described in the succeeding paragraph. 

Syndrome of Surgically Induced, Dynamically 
Significant Mitral Insufficiency. This syn- 
drome has been observed by the Hahnemann 
Group to comprise basically: (1) severe hypo- 
tension or actual shock, (2) extremely abnormal 
degree of diaphoresis (over and above the usual 
“clamminess” characteristic of peripheral vas- 
cular collapse), (3) progressive dyspnea and 
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orthopnea, (4) increased cardiac rate almost 
regardless of the type of rhythm, (5) increased 
cardiac size, particularly of the left ventricle, 
(6) progressive, unalleviable combined ven- 
tricular failure and (7) death, usually within 
forty-eight hours following the conclusion of 
the surgery. 

Acute Pericarditis with Appreciable Peri- 
cardial Effusion. Acute aseptic pericarditis 
following mitral valvular commissurotomy 
occurs with great regularity’ for the simple 
reason the heart and its contiguous structures 
have undergone greater or lesser degrees of 
manipulation. Very infrequently this benign 
form of pericarditis is aggravated by the pro- 
duction of excessive amounts of effusion none 
of which, to date, has become contaminated. 
Appreciable pericardial effusion, however, has 
posed the usual delicate problems of manage- 
ment especially worrisome in the newly oper- 
ated patient. 

One of the most valuable points of diagnostic 
assistance on this problem has stemmed from 
the radiologists’ suggestion to include a supine 
postero-anterior chest film as a routine study 
in the preoperative assessment of candidates 
for mitral valvular commissurotomy.® This, 
when compared with a postoperative film, has 
facilitated the radiologic recognition at least 
of appreciable amounts of pericardial effusion 
and has been of as much value as any other 
single item in arriving at the correct inference. 

Precordial pain has not been an illuminating 
symptom. This is true because it is difficult 
to differentiate pericardial pain from that 
associated with the extensive operative wound 
and also, in some cases pericardial pain in 
the presence of a small or only moderate 
effusion has been minimal or absent. In one 
instance, furthermore, despite a febrile rise 
to 102°F. and a sanguinoserous effusion of 
more than 450 cc. the heart rate was maxi- 
mally only 80/min. (atrial fibrillation with 
digitalization). 

From an auscultatory viewpoint it has 
seemed to us that consistently there has been 
surprisingly little “damping” of the cardiac 
sounds. 

The conventional criteria, otherwise, obtain 
for the diagnosis of acute pericarditis. Dyspnea, 
orthopnea and tachypnea are prominent to- 
gether with the tendency toward arterial 
hypotension or even frank shock. However, 
the usually noted increase in venous pressure 
is observed rarely in this syndrome. 
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Acute Myocardial Infarction. Acute myo- 
cardial infarction has not occurred at any 
time in our experience as a result of mitral 
valvular commissurotomy. Attention is drawn 
to that diagnostic possibility here particularly 
because of the apparent extreme pain suffered 
by the patient noted in this case report. The 
pain was indisputably disproportionate to 
that usually attributable to the operative 
procedure. We do not attempt to explain its 
occurrence in this case. 

The other routine findings of acute myo- 
cardial infarction need no elaboration at this 
time. It is regrettable that an electrocardio- 
gram was not obtained during the climactic 
period following the patient’s return from the 
operating room. 

Pulmonary Embolism. Frequently pulmo- 
nary embolism is accompanied by little or no 
pain. If pain is present, this symptom becomes 
unreliable as a differential feature between 
pulmonary embolism-infarction and _ transec- 
tion of the coronary artery. Cyanosis, on the 
other hand, is observed commonly with pul- 
monary embolism-infarction. Pain was intense 
in our case of coronary artery transection but 
there was no evidence of cyanosis until the 
terminal stage. This would seem to be a very 
pertinent observation. The other classical 
symptoms and signs of pulmonary embolism 
may be shared by both lesions. 

Ventricular Fibrillation. Experimentally, 
ventricular fibrillation has been reported to 
follow ligation of the coronary artery.’ Since 
ventricular tachycardia developed in our 
patient on the operating table, even though 
subsequently we were unable to auscultate the 
heart rhythm and failed to obtain an electro- 
cardiogram, it is logical to assume this might 
have partially accounted for the modus exitus. 
In any event, it probably was not the decisive 
factor but definitely merits inclusion in the 
differential diagnosis. 

Complete Heart Block Progressing to Cardiac 
Standstill. Sudden death is no less frequently 
attributable to cardiac standstill than to 
ventricular fibrillation. Exposure of the heart 
during any type of operative procedure may 
be highlighted by asystole. In our case this 
arrhythmia did not seem likely, especially in 
view of the course during surgery. It is the least 
likely mechanism adequate to explain death 
in such a case but warrants inclusion in the 
list of plausible diagnoses. 
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SUMMARY 


This complication—surgical division or par- 
tial division of the circumflex branch of the 
left coronary artery from within the cardiac 
chamber—is quite possible anatomically if 
the valvular division is carried not only to the 
myocardial wall but actually into the wall. Its 
location deep within the pad of fat occupying 
the strioventicular groove renders this risk 
inherent in the operation of commissurotomy 
either by the instrumental or the digital pres- 
sure technic. In a second case the failure of 
the relatively inexperienced operator (a com- 
petent surgical resident) to keep the guillotine 
closed during the intracardiac manipulations 
other than the definitive valvulotomy may 
have been primarily responsible for this type of 
accident. Our irrevocable rule is that the instru- 
ment must be closed at all times except when 
actually applied to the valve. 

The detailed clinical course following surgical 
transection of the coronary artery is described. 
Differential diagnosis of acute lesions peculiarly 
complicating the procedure of mitral valvular 
commissurotomy is discussed succinctly. 
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REVIEW OF 4,284 FRACTURES 


GrorGe MIyYAKAWA, M.D. 


Charleston, West Virginia 


for the purpose of observing the distribu- 

tion of fractures of the various bones as 
might be seen in a General Hospital. From 
July, 1943, to July, 1951, 4,284 fractures were 
treated at the Charleston General Hospital, 
which is located in the vicinity of a coal mine 
district. 

The various methods used in their treat- 
ments are enumerated, with mention of the 
author’s impressions of their respective values. 
In subsequent papers an attempt will be made 
to evaluate carefully and accurately the 
morbidity and mortality of the various 
methods. 

Wrist and Forearm. There were 831 cases 
of fractures of the wrist or forearm, or 19.4 
per cent of the total number of fractures 
treated. When reduction was necessary, it was 
carried out under sodium pentothal or local 
anesthesia followed by application of sugar 
tong splint or long arm cast. 

In treating comminuted fractures located 
close to the wrist we have found it essential to 
flex and pronate the wrist to avoid slipping 
of the fragments. Cast immobilization was 
continued for five to six weeks. Generally 
speaking, in children the fractures of forearms 
were greenstick in nature, requiring reduction 
and application of cast. In adults, however, the 
fractures of forearms were frequently oblique 
or comminuted, necessitating open reduction 
and internal fixation. In 1944 Kirschner wires 
were used in both bones. However, we believed 
that there was a definite tendency for angu- 
lation of the radius following the curvature 
of the Kirschner wire. We also believed that 
there was too much discrepancy between the 
diameter of the medullary cavity of the bones 
and the size of the Kirschner wire. We now 
think it much more desirable to plate the 
radius and use heavy intramedullary fixation 


sk is a preliminary study, carried out 
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of the ulna. (Fig. 1.) The pin is permitted to 
protrude through the skin at the elbow and is 
easily extracted after union has occurred. 


Fic. 1. The ulna is fixed with intramedullary Stein- 
mann pin and the radius is plated. 


In several cases immediate single onlay 
bone grafts of both bones were performed 
because of the comminution or obliquity of 
the fractures. These grafts were removed from 
the fibula. We believe this relatively extensive 
procedure can be justified by the fact that it 
seems to reduce the morbidity and uncertainty 
of union in many of these cases. We believe the 
fibula has sufficient strength and is more osteo- 
plastic than the tibial bone, and has more 
strength than the os ili. 

There were nine cases from this series in 
which late bone graft was required for non- 
unions. Gas infection developed in one case 
from an insignificant skin abrasion in spite 
of the usual cleansing. In this case there was 
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2B 


3B 


Fic. 2. A, fractured tibia and fibula on admission; B, same case with consolidation of fragments six 


months after open reduction and plating. 


Fic. 3. A, fractured tibia and fibula on admission; B, same case following closed reduction and 


fixation with Haynes’ apparatus. 


complete loss of the flexor tendons, necessi- 
tating amputation through the mid-forearm. 

Among other complications was the inability 
to supinate due to radial-ulnar separation, 
necessitating late resection of the distal end 
of the ulna. Although the condition was not 
very disabling, there were several cases showing 
late atrophy of the hypothenar eminence. 
This was believed to be due to inclusion of a 
portion of the deep branch of the ulnar nerve 
in the callus or scar tissue. 

Tibia and Fibula. There were 633 cases 
of fractures of the tibia and fibula or 15 per 
cent of the total number of fractures treated. 
In children greenstick fractures predominated, 
usually necessitating reduction and application 
of cast under general anesthesia. 

In simple fractures in adults our usual 
practice has been to insert one Steinmann pin 
above and one below the fracture, and to 
apply a cast after reduction on an Anderson 
frame. 

The compound fractures are all treated as 
emergencies. The fracture site is exposed and 
bone ends cleansed with copious amounts of 
water; the skin edges are débrided. Bony fixa- 
tion is obtained by the use of a plate or screws 
and a plaster cast is applied. (Fig. 2.) 

In fractures of the tibia and fibula which are 


complicated by visceral damage we do not 
hesitate to incorporate the extremity or ex- 
tremities in ice to await improvement in the 
patient’s general condition which would permit 
definitive treatment. When no tourniquet was 
necessary, we have been able to salvage the ex- 
tremity even after one week of ice application. 

Special mention should be made in regard 
to the value of external skeletal fixation in 
treating fractures of the tibia in this geo- 
graphic area. (Fig. 3.) The coal miner in West 
Virginia frequently works in a seam of coal 
not more than 4 feet in height. Indeed, he 
must frequently dig and load coal sitting on 
his heels. Thus any impairment of motion of 
the knees is tantamount to total disability. 
When Haynes’ external fixation is applied, 
the patient is able to lie in bed and exercise 
his knees within thirty-six hours. We have 
not experienced non-union or osteomyelitis in 
forty-three cases so treated. On several occa- 
sions we have discontinued the use of Haynes’ 
apparatus after several weeks because the 
patients insisted on pouring whiskey or other 
liquids on the pins. 

Circulatory complications have been most 
interesting and difficult problems. In one case 
of crushing injury the circulation in the foot 
appeared inadequate. The posterior tibial 
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artery was exposed and it was possible to see 
the exact location of cessation of pulsation. 
As soon as this point was exposed, the pulsa- 
tion passed on down through the extent of the 
wound. The tibia was plated and the soft 
tissue closed; the foot remained viable. 

In another similar case, when the point of 
cessation of the pulsation was exposed, the 
spasm of the artery ascended. Any attempt at 
stripping merely caused the spasm to ascend. 
Periarterial novocain had no beneficial effect. 
The bone was quickly fixed by plating, and 
sympathetic injections were repeatedly carried 
out with no beneficial effect. This extremity 
was removed when dry gangrene ensued. 

We now believe that upon original examina- 
tion and treatment it is impossible to predict 
which crushed extremity must be removed 
and which can be saved. On several occasions 
the extremity was left against the author’s 
best judgment and remained viable; in other 
cases in which we believed that extremities 
were viable, and even when they became warm 
after bony fixation and sympathetic blocks, 
amputations were necessary because of subse- 
quent gangrene. Up to this time we do not 
believe that we have jeopardized the life of 
any patient because of delay in amputation. 

Fingers and Toes. Multiple finger or toe 
injuries were considered as one case. There 
were 476 cases, or 11.3 per cent of the total 
number of fractures treated. There is a general 
tendency to consider these injuries relatively 
minor but there is no denying that their fre- 
quency and their marked tendency to develop 
stiffness make their economic significance very 
great. One must obtain excellent early reduc- 
tion and the reduction must be maintained 
for the shortest possible period. We believe 
that elastic traction for about three to four 
weeks is a must in the majority of cases of shaft 
fractures. 

Cleansing must be faultless since infection 
will im many cases lead to permanent disability. 

Spines and Transverse Processes. There 
were 317 cases of fractures of spines and trans- 
verse processes or 7.4 per cent of the total of 
all fractures treated. These extend from 
relatively insignificant linear fractures of 
transverse processes to severe fracture dis- 
locations with paraplegia. 

Those patients with fractures of transverse 
processes were formerly treated as ambulatory 
patients; however, since the development of a 
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4A 4B 
Fic. 4. A, fracture dislocation between the third and 
fourth lumbar vertebrae; B, same case following 
operative reduction and fixation of spinous processes 
with wire. 


case of Kiimmell’s disease with loss of 8 inches 
in height, we now admit these patients to the 
hospital for a period of four to seven days until 
the pain subsides. They are then fitted with 
Taylor back braces or corsets and encouraged 
to carry out activity within the limits of pain. 

The compression fractures are first treated 
by hospitalization for pain and frequent 
paralytic ilius. We prefer the Goldthwaite 
method of hyperextension and application of 
cast. Activity is encouraged as much as the 
patient will tolerate it. We believe that muscle 
development is the most important factor in 
the treatment of fractures of the spine. 

The problem of immediate treatment of 
patients with fracture deformities of the spine 
with cord or cauda equina injuries is one of 
the most difficult ones facing us. To say that 
all fracture-dislocations of the spine should 
be subjected to immediate laminectomy and 
reduction does not seem tenable, as certainly 
there is nothing to be gained by exposing com- 
pletely lacerated cord or cauda equina. On the 
other hand, we must admit that in most cases 
surgery does no harm. 

In trying to avoid useless surgery we have 
depended upon changing signs as the cardinal 
indication for surgery. We quote briefly a few 
of our experiences with laminectomies: 

One patient in whom paralysis developed 
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5A 


Fic. 5. A, fractured humerus with angulation of the fragments; B, same case 
with satisfactory result after treatment by hanging cast. 


on the second day after admission had an 
emergency laminectomy with nearly complete 
return of function. (Fig. 4.) Another patient 
complained of severe tingling in the toes but 
was found to have complete transection of the 
cauda equina; the lacerated ends appeared as 
the ends of a tassel. Another patient was 
paralyzed immediately following injury, with 
gradual return followed by gradual loss of 
motor function. This patient was first seen 
by us five days after the onset of second 
paralysis and nineteen days after the original 
injury. Immediately Iaminectomy was _per- 
formed and a scar tissue ring measuring 14 cm. 
in thickness was removed. Queckenstedt be- 
came negative but the patient did not regain 
motor function during the three months he was 
observed. Another patient with a mild com- 
pression fracture with paralysis at the ilio- 
inguinal nerve level showed evidence of ascend- 
ing paralysis. She was advised to have a 
laminectomy but the family refused. On death 
autopsy showed severe hematomyelia with 
actual degeneration of the cord extending into 
the medulla oblongata. 

Humerus, Including Supracondylar Fractures. 
There were 311 cases of fractures of the 
humerus or 7.2 per cent of the total number of 
fractures treated. After experiences with var- 
ious types of abduction casts we now believe 
that the majority of these shaft fractures can 
best be treated by hanging casts. At times it is 
difficult to satisfy the family when it is appar- 
ent that reduction is not all that one may wish, 


but the excellent functional result justifies its 
continued use. (Fig. 5.) 

It should be remembered that alignment of 
the fragments can be materially changed by 
(1) shortening or lengthening the sling, (2) 
placing the point of sling fixation distally or 
proximally, (3) placing the traction point 
toward extensor or flexor surface and (4) the 
weight of the cast. 

Supracondylar fractures with displacement 
are reduced immediately and traction is 
applied with the arm extended beyond the 
edge of the bed. The traction is applied in two 
directions thus obtaining Dunlap traction 
effect. The elbow is held at about go to 100 
degrees. We have not yet had a case of Volk- 
mann’s ischemic contracture. 

T-type fractures with separation are treated 
by fixing the two lateral fragments with 
screws and inserting a Steinmann pin through 
each epicondyle into the proximal shaft of 
the humerus. (Fig. 6.) The ulnar nerve is 
transplanted. 

Ribs and Sternum. There were 265 cases 
of fractured ribs or sternum, or 6.1 per cent 
of the total number of fractures treated. The 
majority of these were treated with simple 
immobilization by a rib band or adhesive 
strapping. The more severe fractures with 
lung or pleural injuries appear to follow a 
fairly definite pattern. In lung or pleural 
injuries where the respiration is higher than 
35 per minute the pleural cavity should be 
aspirated. If pneumothorax is found, we rely 
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6C 


Fic. 6. A and B, compound, comminuted fracture of elbow on admission; C, same case after open reduction 


and fixation with screws and Steinmann pins. 


upon continuous aspiration with a tube placed 
under the water surface. It is believed that 
treatment should be continuous as hemothorax 
can be expected after twelve to twenty-four 
hours. The needle must be changed frequently, 
for bleeding from the expanded lung will 
quickly close the needle. We have removed up 
to goo cc. of blood without ill effect. In cases 
with paradoxic respiration we have attempted 
rib cage traction with large towel clamps. These 
cases were complicated by other fractures and 
resulted in death. At times we have found 
that there were many more rib fractures at 
autopsy than were seen by x-ray. Some frac- 
tures of the sternum with step-down displace- 
ment were surgically reduced while others 
were untouched with no residual complaints. 
(Fig. 7.) 

Tarsals and Metatarsals. There were 241 
cases of fractures of tarsals or metatarsals, 
or 5.6 per cent of the total number of fractures 
treated. As a general rule we have remained 
conservative in the treatment of these cases. 
In treating a severely displaced metatarsal 
we now resort to open reduction and insertion 
of an intramedullary Steinmann pin. The pin 
is allowed to protrude through the skin on 
the plantar surface. 

Comminuted crushing fractures of tarsal 
bones frequently result in painful feet. These 
are later treated by arthrodesis. 

Clavicles. There were 224 cases of fractures 
of clavicles or 5.2 per cent of the total number 
of fractures treated. The majority of these 
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Fic. 7. Fracture of sternum with step-down de- 
formity; satisfactory result without surgery. 


occur in children and they are treated by 
application of a figure 8 bandage or a T splint. 

In adult fractures with severe comminution 
or wide separation of the fragments we now 
resort to intramedullary fixation with a heavy 
Kirschner wire. (Fig. 8.) Several other external 
fixations have also been used with success. 

In young females in whom a bony promi- 
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Fic. 8. A, fractured clavicle with displacement of the 
fragments; B, same case following open reduction and 
fixation of the fragments with Kirschner wire. The 
fracture of the glenoid was treated conservatively 
with good functional result. 


nence or a scar is highly undesirable we believe 
the treatment should be recumbency for two 
weeks. Even when satisfactory reduction is 
not maintained, the fractures will unite and 
will show very slight palpable deformities. 

Carpals and Metacarpals. There were 212 
cases of fractures of the carpals or meta- 
carpals, or 4.9 per cent of the total number of 
fractures treated. We believe that carpal frac- 
tures will unite without difficulty if (1) they 
are treated early, (2) there is not too much 
displacement and (3) fixation is continued 
for a long enough period. 

Metacarpal fractures with little displace- 
ment are treated by application of a meta- 
carpal grip with dorsal pressure. Patients with 
displacement of more than one-third of the 
width of the metacarpal are treated by open 
reduction and insertion of an intramedullary 
Steinmann pin. (Fig. 9.) The pin is allowed 
to protrude through the skin at the knuckle. 
In some cases with palmar angulation we 
resort to Boehler type cast. 

Pelvis. There were 179 cases of fractures 
of the pelvis or 4.1 per cent of the total number 


of fractures treated. These were formerly 
treated by application of casts; however, the 
resulting stiffness was so disabling that we 
now employ pelvic slings for a period of five 
to six weeks. On admission to the emergency 
room patients are catheterized to rule out 
genitourinary injury. If no blood is found in 
the urine and there is no evidence of bowel 
damage, patients are started on prostigmine 
and placed in pelvic slings. In cases of injuries 
to the genitourinary tract immediate pye- 
lographies and cystographies are performed. 
The injuries are then treated as emergencies 
by the genitourinary department. 

In order to improve the position of the frag- 
ments of the pelvis we occasionally find it 
necessary to use balanced traction on one leg 
or even Anderson well-leg traction in addition 
to the pelvic sling. (Fig. 10.) 

As early as possible patients are encouraged 
to begin motion in their hips in order to avoid 
stiffness. In severe comminuted fractures we 
have noted several cases of peroneal nerve 
paralysis which later required stabilization of 
the ankle. No case of paralysis of the tibial 
nerve group of muscles has been observed. 
In comminuted fractures thrombophlebitis 
has frequently been seen. These have been 
self-limiting. 

Femurs. There were 177 cases of fractures 
of femurs or 4.1 per cent of the total number of 
fractures treated. Femoral shaft fractures in 
children are treated with Bryant overhead 
traction followed by application of a hip spica 
cast. (Fig. 11.) 

Most simple fractures in adults are first 
placed in balanced or Russell traction. (Fig. 
12.) Those that cannot be reduced satisfactorily 
by conservative means are opened and plated. 
Compound fractures are immediately opened 
wide, adequately cleansed and plated. 

We have had to perform arterial repair in 
several cases using the Blakemore tubes. In 
one case the pulsation could be felt coming 
through below the site of repair following 
surgery, but the extremity later became 
gangrenous necessitating amputation. Study 
of the removed artery showed complete occlu- 
sion in spite of the use of anticoagulants. 

The use of external fixation of the fragments 
is encouraged only when it may be necessary 
to move the patients. (Fig. 13.) In pathologic 
fractures due to metastatic lesions we have 
found it a convenient method that allows 
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9A 


Fic. g. A, fractures of fourth and fifth metacarpals on admission; B, same case following open reduction and inser- 


tion of intramedullary Steinmann pins. 


10B 


Fic. 10. A, fractures of the pubis and ischium on left side, with separation of the symphysis pubis; B, same case 
showing closure of the separation of the symphysis under sling treatment. 


application of roentgen ray therapy and 
permits the patient to be reasonably com- 
fortable at home. 

Our experiences with intramedullary fixa- 
tions have not been without complications. 
We have experienced bending and breaking of 
nails. However, with the newer nails these 
dangers appear to have been overcome. (Fig. 
14.) As éther workers have experienced, we find 
knee stiffness a major disability in the frac- 
tures of femurs. 

Hips. There were 127 cases of fractured 
hips or 2.9 per cent of the total number of 
fractures treated. In intracapsular fractures 
we have followed the usual fixation methods, 
using Smith-Petersen nail, Godoy-Moriera 
screw or Collison screw. 

In peri- or subtrochanteric fractures when 
the patient’s general condition permits we 
generally use the Moore plate (Fig. 15), Lorenzo 
screw or Smith-Petersen nail into the neck 
and head of the femur with a side plate. 
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(Fig. 16.) When the patient appears to be a 
poor surgical risk, we resort to Anderson’s 
well-leg traction method, with careful medical 
support to avoid complications. (Fig. 17.) 

Several cases of neck fractures were treated 
by insertion of a tibial graft instead of metal 
pins. (Fig. 18.) We believe that these cases 
definitely show earlier union. However, in the 
aged if a plaster cast must be used, it may 
defeat the very aim of the treatment. The use 
of bank bone may materially reduce the 
operative time. 

Ankles. There were 101 cases of fractures 
of ankles or 2.3 per cent of the total number 
of fractures treated. We believe that careful 
manipulation and application of a cast with 
the foot in inversion will allow excellent 
anatomic and functional results. (Fig. 19.) 

Even in cases of severe fracture-dislocations 
we find the results of conservative treatment 
to be superior to open reduction and metal 
fixation. (Fig. 20.) Even in some cases of 
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14 


Fic. 11. A, fractured femur with slight over-riding of the fragments; B, same case following treatment with Bryant’s 
traction. Excellent functional and cosmetic result in spite of the displacement. 


Fic. 12. A, spiral fracture of the femur; B, same case showing anatomic reduction with Russell traction. 


Fic. 13. A, comminuted fracture of the femur; B and C, same case following open reduction and fixation of the 
fragments with Haynes’ apparatus. (Early patellectomy has been performed due to severe comminution.) Subse- 


quent result was excellent. 


Fic. 14. Excellent union and functional result with intramedullary fixation of the femur. 


compound fracture-dislocations we have found 
this to be true. Our practice in simple fracture- 
dislocations is to try closed reduction; open 
reduction is performed only after repeated 
failures. If surgery is necessary, simple insertion 
of a screw or screws seems to suffice. The screw 
is placed so as to re-establish satisfactory 
mortice. 

Mandibles. There were fifty-six cases of 
mandibular fractures or 1.2 per cent of the 


total number of fractures treated. These cases 
are generally treated by maxillomandibular 
wiring. In other cases we have used external 
fixation with success. (Fig. 21.) 

It should be stated that there are occasional 
cases with temporomandibular dislocation in 
connection with the mandible fracture. The 
dislocation must first be reduced before the 
fracture can be reduced. Since the majority 
of these cases are compound fractures into the 
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15B 160A 16B 


17A 17B 18A 18B 


Fic. 15. A, subtrochanteric fracture with displacement of the fragments; B, same case following open reduction 
and fixation with Moore plate. Excellent functional result following removal of plate and screws. 


Fic. 16. A, subtrochanteric fracture with angulation; B, same case following open reduction, insertion of Smith- 
Petersen nail and application of side-plate. Bone cyst at fracture site was curetted and subsequently healed. 


Fic. 17. A, transtrochanteric fracture of the hip; B, same case with excellent union following well-leg traction. 
Good functional results. 


Fic. 18. A, low neck fracture of the hip; B, same case showing excellent union following insertion of two bone 
grafts. 


19A 19B 
Fic. 19, A, trimalleolar fracture of the ankle with separation of the mortice; B, 
same case following closed reduction and application of cast. 


mouth, adequate antibiotic treatment must be the distal tibia and another through the os 
given. calcis. The lateral spreading is decreased with 

Os Calcis. There were forty-eight fractures Thomas wrench and Boehler angle is re-estab- 
of os calcis or 1.1 per cent of the total number lished. Plaster cast is then applied. The fre- 
of fractures treated. These cases are generally quent need for arthrodesis due to pain cannot 
treated by insertion of a Steinmann pin through _ be denied. 


September, 1952 


349 
15A 
| q 
‘4 
a 


Miyakawa—Review of 4,284 


20A 


Fractures 


20B 


Fic. 20. A, dislocation of the ankle; B, same case following closed reduction. 


21A 


21B 


Fic. 21. A, fractures of both sides of the mandible; B, same case following 
reduction and fixation of the fragments with an Anderson apparatus. 


Fic. 22. Fractured scapula treated conservatively 
with excellent functional result. 


In several cases with severe disturbance 
of the subtalar joint immediate arthrodesis 


was performed with gratifying decrease in 
morbidity. 

Patella. There were forty-seven cases of 
fractures of patellas or 1.1 per cent of the 
total number of fractures treated. In patients 
with large fracture fragments, open reductions 
and fixations by wire, cutis or other suture 
material were carried out. Where there are 
multiple fragments, we believe that the treat- 
ment of choice is resection of all fragments. 
The quadriceps and patella tendons are 
attached by a tongue of quadriceps tendon, 
turned down so as to leave the same amount 
of space between the tendons as when the 
patella was present. We have not experienced 
any weakness in the knee due to resection of 
the patella. 

Scapula. There were forty-one cases of 
fracture of the scapula or 0.9 per cent of the 
total number of fractures treated. We have 
had occasion to see cases of rather badly dis- 
placed fragments in which we anticipated the 
need for Jater removal. To our surprise the 
patients have all returned to work and such 
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fractures have not been the cause of undue 
morbidity even in compensable cases. (Fig. 22.) 


CONCLUSIONS 


The author recognizes the fact that this has 
been a brief summary. However, it is believed 
that a short over-all picture of a service at a 
general hospital may be of some value. 

Cases of single fractures appear relatively 
simple in their management but it is the case 
with multiple fractures or other complicating 
injuries which tries the acumen of the oper- 
ating surgeon. 

Fractures of the pelvis with genitourinary 
injuries require the closest cooperation between 
the orthopedic and the urologic surgeon. In 
patients with urinary tract injury or visceral 
damage treatment of that condition must take 
precedence over the treatment of the ex- 
tremities if we are to decrease our mortality. 
Others with lung damage must forego extremity 
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treatment until the respiratory damages have 
been brought under control. 

Patients with intracranial damage must 
certainly receive treatment of that condition 
before extremities can be rendered definitive 
treatment. 

Even when the problem is limited to ex- 
tremities, one must consider the urgency of 
the treatment of each fracture in relation to 
the patient’s general condition. For this reason 
we must have at hand all of the different 
methods of treatment in order to render the 
patient the best possible service. In this regard 
the use of ice and external fixations has been 
of great value. 
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CONGENITAL ABSENCE OF GALLBLADDER* 


Harotp D. Caytor, M.D. 
Bluffton, Indiana 


HIS study includes the report of a case 
of agenesia of the gallbladder and an ap- 


praisal from the literature of features of 
this disorder which seem significant and note- 
worthy. Cholangiogram in this case demon- 
strated absence of the gallbladder and no 
intrahepatic gallbladder. Although agenesia of 
the gallbladder may be symptomless, more than 
half of a series of sixty patients (according to 
Dixon and Lichtman) gave symptoms of 
cholecystic disease. The case herein reported 
gave symptoms which might be attributed to 
chronic gallbladder disease. 
Persistent absence of the gallbladder shadow 
in cholangiograms may mean agenesia in a small 
number of cases. 


* * * * 


Tallmadge! (quoted by Drenckhahn and 
Rogers?) found the incidence of this anomaly 
to be 12 in 18,530 cases or 0.65 per cent. 
Among recent reviews of the literature on this 
subject are those by Dixon and Lichtman,’ and 
by Latimer, Mendez and Hage.‘ Dixon and 
Lichtman’ have directed attention to two 
theories that have been advanced to explain 
the congenital absence of the gallbladder: (1) 
due to failure of the gallbladder to develop 
from the hepatic diverticulum and (2) failure 
of the gallbladder bud to resolve from its solid 
embryologic stage. The presence of a solid 
cord residue would favor this latter theory. 
Boyden® in 2,700 cats found the gallblad- 
der absent in three kittens (two females, one 
male). In the hope of finding an explanation 
of the anomaly Boyden examined 200 cat 
embryos of appropriate age in the Huntington 
collection of Columbia University. One of these 
embryos revealed the gallbladder in the act of 
disappearing. In this embryo withdrawal of the 


gallbladder from its position on the ventral 
body wall just medial to the place where the 
right umbilical vein entered the liver had been 
prevented from developing by a circulet of 
veins which enclosed the neck of the organ, as a 
result, it seemed to be thinned out and ruptured. 
From comparative anatomic studies’ one 
learns that in certain animals, for example the 
petromyzon, pigeons and rats, the gallbladder 
diverticulum is present but disappears as the 
embryo matures. In closely related species of 
animals the gallbladder may be present or 
absent. 
Gallbladder 


cow 


No Gallbladder 
horse 

sheep deer 

hog peccary 

wild boar rat 

moose 


Mentzer’ in an exhaustive study stated 
that the gallbladder was uniformly absent in 
twenty-six species of mammals including the 
goat, deer, rat, rhinocerous, peccary, pilot 
whale, hyrax, two and three-toed sloth, ass, 
horse, mule, seventeen species of fish including 
petromyzon and nine species of birds including 
dove and pigeon. 


SYMPTOMS 


The absence of a gallbladder in man may be 
symptomless but more commonly this anomaly 
is accompanied with symptoms of biliary tract 
disease.’ In the Dixon and Lichtman‘ series of 
sixty cases approximately 58 per cent gave 
symptoms of cholecystic disease, about 48 per 
cent of the cases had jaundice and 26.6 per cent 
had choledocholithiasis. In the group of pa- 
tients past forty-five years of age in this series 
73 per cent gave symptoms of cholecystic dis- 
ease. In 25 per cent of this series of cases 
cholecystography failed to produce visualiza- 


* From the Caylor-Nickel Clinic, Clinic Hospital, Bluffton, Ind. 
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tion of the gallbladder. Stones were seen in the 
region of the common bile duct in four cases. 


OPERATION 


In the series of cases reported by Latimer, 
Mendez and Hage?‘ of the thirty-six operated 
upon, the preoperative diagnosis was chole- 
cystitis in fifteen and in eight it was obstruction 
of the common bile duct; only five cases were 
listed as exploratory laparotomies and in four 
patients an operation was performed for non- 
associated intra-abdominal disorder; in an- 
other four cases no preoperative diagnosis was 
made. 

These and other observers?-** have empha- 
sized the frequency of common duct disorders 
in agenesia of the gallbladder and have advised 
prolonged drainage of the common bile duct 
by means of a T-tube in congenital absence of 
the gallbladder in which symptoms were pres- 
ent, even when the common bile duct was of 
normal size and no stones were present. An- 
other procedure necessary to establish con- 
genital agenesia of gallbladder and rule out an 
intrahepatic organ was cholangiograms at the 
time of or after laparotomy. 


CASE REPORT 


Mrs. B. W., a housewife, aged forty-five 
years, entered the Clinic on November 2, 1948, 
complaining of headaches, painful joints, rapid 
pulse, shortness of breath and gallbladder 
trouble. 

For several years she had suffered from re- 
curring severe headaches at times associated 
with nausea and vomiting. For three to four 
years she had pains in hips, arms, legs and left 
shoulder. The patient dated all these pains in 
her joints from a fall suffered eighteen years 
before. These joint pains came and went and 
were worse in cold, damp, rainy weather. In 
June, 1947, the patient had an attack of severe 
epigastric pain associated with tachycardia. A 
local physician was called and a tentative diag- 
nosis of angina was made. Since that time the 
patient has had several more of these attacks 
and during one of the more recent attacks she 
was seen by another physician whose diagnosis 
was gallbladder trouble. 

Roentgen studies were made of the gallblad- 
der and poorly functioning gallbladder was 
diagnosed. A special diet was prescribed; while 
on this diet the patient lost considerable weight 
(30 pounds). About two weeks before coming 


September, 1952 


Caylor—Congenital Absence of Gallbladder 


353 


to the Clinic another attack of tachycardia was 
experienced. 

Physical examination revealed these data: 
height 61 inches, weight 94 pounds, blood pres- 
sure 126/70, pulse 84, temperature 98.0°F. The 
sclera were clear. The patient was edentulous 
and wore dentures. There was no enlarge- 
ment of the thyroid gland. The heart rate was 
irregular. There was a systolic murmur heard 
loudest over the base of the heart. 

Abdominal examination revealed tenderness 
along the right costal margin especially near 
the ninth rib. The spleen was not palpable. 
There was no other area of localized tenderness 
in the abdomen. Pelvic examination was unim- 
portant. There was no edema of the legs. 
Reaction to reflexes were normal. 

Laboratory examinations were as follows: 
Urine, specific gravity 1012, reaction Ph 6, no 
sugar, no albumin. Microscopically there were 
occasional pus cells and epithelial cells. Blood 
examination revealed hemoglobin 82 per cent, 
12.2 gm., erythrocytes 4.2 million, sedimenta- 
tion rate 28, hematocrit 45, leukocytes 8,050, 
neutrophiles 56 per cent, eosinophiles 3 per 
cent, lymphocytes 41 per cent, Mazzini test 
negative, blood urea nitrogen 13 mg. per cent, 
blood uric acid 4.3 mg. per cent, blood sugar 91 
mg. per cent and icterus index 5. 

Electrocardiogram revealed rate 100; rhythm 
S-T with frequent right ventricular premature 
contractions. P-R interval .16 seconds, QRS 
interval .o6 seconds. Impressions: sinus tachy- 
cardia with frequent right ventricular prema- 
ture contraction. On January 3, 1949, another 
electrocardiogram tracing revealed no signifi- 
cant change. 

Gallbladder roentgenograms were made 
using double-dose dye technic and no concen- 
tration of dye by the gallbladder could be seen. 
No calculi were seen. A series of gastrointestinal 
x-ray studies were made and no pathologic dis- 
order could be found in the upper gastrointesti- 
nal tract. A barium enema fluoroscopically ex- 
amined and followed by films revealed no 
evidence of organic disorder. Roentgenogram of 
the chest revealed low diaphragm but no other 
significant pulmonary, pleural or cardiac 
pathologic condition. Roentgenograms of the 
cervical, dorsal and lumbar spine and pelvis 
revealed hypertrophic arthritis with aseptic 
necrosis of the left femoral head. All roent- 
genographic studies were made by Dr. Wallace 
Tirman. 
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Fic. 1. Cholangiogram revealing the hepatic and 
common bile ducts and no evidence of a gallbladder. 


The patient was sent home and on her re- 
turn to the Clinic about a month later another 
series of films were taken attempting to visual- 
ize the gallbladder, again using double-dose 
technic and again no gallbladder shadow could 
be visualized. 

The patient continued to do poorly under 
‘ medical management and with persistent ab- 
sence of a gallbladder shadow a preoperative 
diagnosis of non-functioning gallbladder was 
made and surgical intervention offered; this the 
patient accepted. 

Operation was performed on January 4, 
1949. The preoperative diagnosis was non- 
functioning gallbladder, postoperative diagno- 
sis, congenital absence of gallbladder, cirrhosis 
of liver, umbilical hernia. Procedure consisted 
of a biopsy of the liver, exploration for a gall- 
bladder, choledochostomy and appendectomy. 
A right paramedial incision was made extending 
from the xyphoid to about a handbreadths 
below the navel. The operation was done as 
rapidly as possible because the patient was a 
poor risk. The rectus muscle was pulled 
laterally and the bleeding points ligated. The 
peritoneum was incised and the most striking 
feature was the liver margin two to three 
fingers below the costal margin. The transverse 
colon was plastered to the under surface of the 


liver by fibrous adhesions. The patient had 
asked that her appendix be removed and this 
was quickly done by crushing, ligation and 
carbolizing the stump. No Meckel’s diverticu- 
lum was found and no gross change of the 
pelvic organs was discovered. There was an 
umbilical hernia not more than 0.2 to 0.3 cm. 
in diameter. Because of urgency and the small 
size of the lesion nothing was done about this 
hernia. 

Attention was then turned to the upper ab- 
domen. There was no gross change of the 
stomach or first part of the duodenum. A finger 
was inserted through the foramen of Winslow 
and the common duct could be palpated. The 
round ligament of the liver was caught with a 
Pean clamp, the air lock under the diaphragm 
was broked and the liver lifted upward. The 
adhesions between the transverse colon and the 
under surface of the liver were carefully sepa- 
rated. Then and only then did it become ap- 
parent that there was no gallbladder present. 
There was no cleft or fossa in the under surface 
of the liver and no evidence that there had 
ever been a gallbladder here. 

The peritoneal enfoldment of the common 
bile duct was carefully incised and dissected 
away from the organ. The choledochus was en- 
larged (approximately 0.8 cm. in diameter). 
The common duct was exposed from near the 
porta hepatis toward the duodenum for 2 to 
3 cm. The hepatic ducts were visualized. There 
was no nubbin of tissue or evidence of any 
cystic duct or gallbladder. The choledochus was 
aspirated with a Luer’s syringe using a.No. 18 
needle and clear bile was obtained. 

The common duct was opened and explored 
with a common duct scoop and flexible probe; 
both of these passed freely into the duodenum 
and upward into each hepatic duct. A T-tube 
was sutured in place in the choledochus. It had 
been planned to do a cholangiogram on the 
operating table but because this patient had 
cardiac damage and because the procedure had 
taken considerable time this was deferred to a 
later date. A piece of liver tissue from the right 
lobe lower edge was removed for microscopic 
study. The wound was closed with No. 2 plain 
catgut in the peritoneum and No. 2 chromic in 
the fascia. The T-tube was brought out about 
the middle of the wound and the skin was 
closed with silk. 

Cholangiogram on January 10, 1949, by Dr. 
Wallace Tirman was recorded as follows: “The 
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dye (diodrast 70 per cent) was injected under 
gravity into the T-tube. This material was seen 
to enter the common duct and hepatic ducts 
without delay. There was also immediate pas- 
sage into the duodenum. There was no evidence 
of a gallbladder and no evidence of a diverticu- 
lum in the region of the cystic duct. The T-tube 
entered the right hepatic duct and consequently 
there was no filling of the left lobe of the liver. 
On later films there were several small bubbles 
of air present in common duct.” (Fig. 1.) 

Two years after the operation the patient was 
still complaining of arthritis and constipation. 
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GusBERG reports finding ten cases of intraepithelial carcinoma and ten 
cases of basal cell hyperplasia in the coning biopsies done on 500 allegedly 
normal women. The instrument used produces a superficial conization of 
the cervix and yet presents the operator with material suitable for biopsy 
purposes. The method supplements vaginal cytology and should be used 
more extensively. (Richard A. Leonardo, M.D.) 
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THE BOLEN TEST FOR CANCER* 


Beverty H. Wuire, m.p., Ropert R. Rector, M.D., M. MILLER, M.D., 
AND WILLIAM A. OKTAVEGC, JR. 


Fort Howard, Maryland 


SIMPLE screening test to find patients test was accurate in only 68.4 per cent of 303 
with cancer would be a valuable diag- patients studied for cancer. This test therefore 
nostic aid. Bolen! has proposed such is not sufficiently accurate for use as a screen- 

an examination as a routine office procedure. In ing examination for cancer by the average 
this article the authors show that the Bolen physician. 


% 


Fic. 1. Normal clot retraction in a patient with hemorrhoids. 


Fic. 2. Positive clot retraction in a patient with chronic rheumatoid arthritis. This pattern is indistinguish- 
able from that of Figure 3. 


Fic. 3. Positive clot retraction in a patient with bronchogenic carcinoma. 
Fic. 4. Normal clot retraction in a patient with carcinoma of the stomach. This pattern is indistinguishable 
from that of Figure 1. 


* From the Veterans Administration Hospital, Fort Howard, Md. Reviewed in the Veterans Administration 
and published with the approval of the Chief Medical Director. The statements and conclusions published by 


the authors are the result of their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 
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In the Bolen test several drops of blood, ob- 
tained from the tip of a finger, are placed on a 
glass slide and allowed to dry. Examination is 
done with the low power of the microscope. A 
normal pattern shows an abundance of fibrin 
in an even mosaic field without vacuoles. 
Rouleaux formation is present but agglutina- 
tion of the red blood cells is not seen. An ab- 
normal pattern shows a decreased amount of 
fibrin and vacuoles in the field. Rouleaux for- 
mation is not present but agglutination of the 
red blood cells is seen. 

Norman and Slicker,* using the Bolen test in 
over 350 patients, found the examination to be 
97 per cent accurate. Bolen? reported 100 per 
cent accuracy in a group of 337 patients with 
benign lesions and 96.5 per cent in 198 patients 
with proven cancer. The statistics are better 
than those obtained by more complicated and 
expensive diagnostic procedures. 

The blood of 303 patients admitted to the 
Veterans Administration Hospital was pre- 
pared and examined. Disagreement as to 
whether the test indicated a benign or malig- 
nant disease existed in fifty-four instances or 
17.8 per cent. On several occasions one or more 


drops showed a typically normal pattern while 


September, 1952 


357 


the remainder demonstrated a positive pattern. 
All drops were of similar thickness. Differences 
of opinion were resolved by re-examination and 
discussion. Of 303 patients 228 did not show 
clinical evidence of cancer while seventy-five 
had malignancy as proven by biopsy or au- 
topsy. In the 228 patients with benign disease 
the test was right in 172 (Fig. 1) and wrong in 
fifty-six (Fig. 2). This is an error of 24.5 per 
cent. In the seventy-five patients with proven 
cancer the test was right in thirty-five (Fig. 3) 
and wrong in forty (Fig. 4). This is an error of 
53-3 per cent. In the group of 303 patients the 
test was right in 207 and wrong in ninety-six 
for an accuracy of 68.4 per cent. This is much 
less than can be expected from clinical examina- 
tion. The high percentage of false positives and 
false negatives is disturbing in a test recom- 
mended for a screening purpose. 
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fase Reports 


SUCCESSFUL DIRECT AORTIC EMBOLECTOMY * 


NorMAN W. THIESSEN, M.D. AND NorMAN L. MArKXEN, M.D. 
Lakewood, Ohio 


INE successful direct aortotomies for 
N aortic embolectomy have been re- 
ported in the literature to date. To 
these we wish to add one case, bringing the 
total to ten. A successful aortic embolectomy 
is described herein as complete restoration of 
circulation to both legs for a period of at least 
three weeks after operation, with no loss of 
tissue as a result of the disturbed circulation. 
Various methods of removing aortic emboli 
have been tried. The preponderance of these 
have been done by some form of retrograde 
milking of the embolus from below. Catheters 
have been inserted from each opened femoral 
artery, the embolus has been milked from one 
common iliac artery over the aortic bifurcation 
to emerge through a single opening in the other 
common iliac artery and the aorta has been 
opened directly, as was done in this case. The 
high approaches have been both transperi- 
toneal and retroperitoneal. Our approach was 
through a transverse lower abdominal incision. 
Most of the reported transperitoneal ap- 
proaches were midline or paramedian incisions. 
There is no specific mention made in the 
literature of a transverse incision having been 
used. 

Unless the aortic embolism is removed, most 
of these patients die with or without ampu- 
tation. These people frequently must survive 
other embolic phenomenon in addition to their 
underlying cardiac disease. 


CASE REPORT 


H. C., a fifty-seven year old white woman, 
was admitted to Lakewood Hospital on March 
12, 1950, with a chief complaint of “pain in 
the right leg.” 

Ten days prior to admission she had noticed 
a peculiar pressure sensation in her chest. This 


was associated with some shortness of breath, 
palpitation and nausea. The patient was 
vacationing in Florida at this time and did 
not see her physician until she returned home 
one week prior to admission. A diagnosis of 
auricular fibrillation was made and quinidine 
therapy started in an attempt to convert the 
fibrillation without success. She was subse- 
quently digitalized. Approximately three hours 
prior to admission numbness, tingling and 
pain in the right leg suddenly developed. 

The patient’s past history was significant in 
that she had had several attacks of chorea as a 
young girl, the last one at nineteen years of 
age. She had also had a protracted illness of 
two months’ duration as a child which was 
diagnosed scarlet fever. 

Physical examination on admission revealed 
a well developed, well nourished white female 
lying flat in bed complaining of numbness, 
tingling and pain in the right leg and foot. The 
lungs were clear to auscultation and percus- 
sion. There was marked precordial activity, 
the left border of cardiac dulness was in the 
mid-clavicular line and there was a_ pulse 
deficit. The blood pressure was 125/70 and 
pulse rate 140 with an irregular irregularity 
and of varying amplitude. Examination of the 
abdomen revealed the liver to be slightly 
tender and one fingerbreadth below the right 
costal margin. Examination of the extremities 
showed cyanosis of the toes of the right foot 
with no definite line of demarcation. The tem- 
perature of the skin of the right leg below the 
knee was slightly less than that of the left to 
palpation. The dorsalis pedis, posterior tibial 
and popliteal pulsations were absent on the 
right and were weak on the left. 

The patient was seen in_ consultation 
(N. W. T.) on admission and a diagnosis of 


* From the Surgical Service, Lakewood City Hospital, Lakewood, Ohio. 
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arterial embolism to the right leg without 
block of any important artery was made. 
Conservative therapy was recommended. (Fig. 
1.) Anticoagulant therapy with heparin and 
dicumarol,® 3 gr. of papaverine, every four 
hours, a bed cradle and a right lumbar sympa- 
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some dark blood per rectum. A diagnosis of 
mesenteric embolism with incomplete block 
was made. After three days the melena stopped 
and the abdomen became normal. At the same 
time a change in her mental attitude suggested 
a cerebral infarct. There were no associated 
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Fic. 1. Chart of aortic embolectomy. 


thetic block at Li with 40 cc. of 1 per cent 
novocain were suggested and carried out. Her 
response was good, and following the sympa- 
thetic block the color of the right leg returned 
to normal, the pain was relieved and a faint 
posterior tibial pulsation was palpable. 

On the third hospital day the patient had 
some recurrence of pain in her right foot, 
coughed up a large blood clot and had some 
right upper quadrant pain with nausea. The 
liver remained palpable and tender. Urinalysis 
revealed a rare red blood cell. On the fourth 
hospital day an electrocardiogram showed 
auricular fibrillation and slight digitalis effect. 
Left upper quadrant pain developed on the 
fifth hospital day and the spleen became 
palpable. Pain in the right leg had subsided 
and there was a very slight temperature differ- 
ential between the right and the left leg. On 
the sixth hospital day some abdominal dis- 
tention was seen and the patient began to pass 
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neurologic changes on physical examination. 
Her prothrombin time was maintained between 
20 and 30 per cent of normal until her rectal 
bleeding occurred. At this time the prothrom- 
bin time was allowed to rise to 45 per cent of 
normal for two days, and with cessation of 
bleeding was returned to its former level. 

At approximately 5:00 p.m. on the eleventh 
hospital day the patient suddenly had a 
sensation of heavy weight on both her legs. 
Shortly following this the sensation changed to 
pain, she was unable to move either extremity 
and a line of cyanosis began to develop imme- 
diately below the umbilicus. Neither femoral 
pulse could be obtained. The patient was taken 
to surgery within three hours; and while she 
was on the operating table, the line of demarca- 
tion was noted to have moved to immediately 
above the umbilicus. At the time of surgery 
the prothrombin time was 23 per cent of 
normal. Under general anesthesia a transverse 
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Fic. 2. Intact saddle embolus. 


incision was made immediately below the 
umbilicus, the bowel was packed superiorly 
and the region of the sacral promontory was 
exposed. The peritoneum was incised and the 
aorta and common iliac arteries dissected 
free bluntly. Umbilical tapes were placed 
around the common iliacs and the aorta, and a 
longitudinal incision was made immediately 
above the bifurcation. A saddle embolus was 
removed intact. (Fig. 2.) 

Following this procedure retrograde bleeding 
was obtained easily from the left common iliac 
artery but none from the right. An incision 
was made longitudinally in the right common 
iliac artery and catheters inserted here with 
removal of a small clot. Retrograde bleeding 
was not as satisfactory from this side as from 
the left, however. The incisions were closed 
with horizontal interrupted mattress sutures 
of black silk. Following surgery a therapeutic 
spinal anesthesia was administered. The patient 
received 1 pint of blood while in the operating 
room and this was started when the aorta was 
opened. No unusual bleeding was encountered 
in spite of the high prothrombin time. No 
additional blood was given and dicumarol was 
continued the following morning. 

The following day there was cyanosis of 
the right foot to the metatarsal area; the left 
leg and foot were normal. Therapeutic spinal 
anesthesia was again administered the day 
following surgery, with great improvement in 
the cyanosis of the foot. Seven days post- 
operatively a level could be noted returning in 


the mid-tarsal area and there was some edema 
of the right leg. It was believed further sympa- 
thetic blocks would be useless. However, the 
edema subsided and a foot drop ensued. An 
area of gangrene I cm. in diameter appeared on 
the tip of the great toe. Three weeks post- 


NUMBER OF CASES (THREE HR. INTERVALS) 


3 6 9 i & 8 2 24 
HOURS FOLLOWING EMBOLUS TO SURGERY 


Fic. 3. The importance of early surgery in successful 
aortic embolectomy. 


operatively oscillometric readings were equal 
bilaterally except at the ankle on the right 
where no deflection was recorded. Support for 
the foot drop on the right enabled the patient 
to walk and she was discharged on the fiftieth 
postoperative day. 


COMMENTS 


Thirty-four successful embolectomies have 
been performed, ten of these by direct aortot- 
omy. (Table 1.) Of the direct aortotomies 
there is only one with a survival exceeding our 
patient, excluding those which were reported 
alive at the stated times with no subsequent 
follow-up.* There is also only one patient older 
than the one reported herein. 

One case of aortectomy has been reported.° 
This was a young man shot in the chest, with 
subsequent migration of the bullet to the aortic 
bifurcation where it lodged, producing reactive 
aortitis. After five months resection of the 
aortic bifurcation was performed, with re- 
ported resultant improvement in collateral 
circulation. 


* When last seen the patient was living and well 
twenty-seven months following embolectomy. 
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It is also of interest to note that one case of 
aortic embolectomy had no demonstrable 
cardiac pathologic condition. No source of 
embolus was ever found but there was a follow- 
up of only three months. 

Twenty-four cases of aortic embolectomy 
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cerning the type of - rterial clamp or tourniquet 
that should be usea during the procedure. In 
this case umbilical tapes were used by clamping 
them with a hemostat and then twisting the 
tape and retracting with it until no bleeding 
occurred. This accomplished the purpose very 


TABLE I 
SUCCESSFUL AORTIC EMBOLECTOMY 


Author Result 


Direct Aortotomy: 
Bauer (2) 
Thiessen 
Dreverman (3) 
Albright and Leonard (1) 


| L—15 mo. 

| L—t yr. 

| L—1o mo. 

| L—g mo. 
L—5 mo. 

| D—3 mo. 

| L—s5 wk. 
L—<5 wk. 
D—z25 da. 


Madden (6) 


Aortectomy: 
Copper, Harris and Kahn (10)... 


D—2.5 yr. | 


Author Hours 


Age 


| Retrograde 
Key (11).. D—10.5 yr. 
Lund (12). L—5.6 yr. 
Westerborn (13)*. D—-s5 yr. 
Murray (14).. L—3.65 yr. 
Ravdin and Wood. : L—3 yr. 
Murray (14) D—2.65 yr. 
Keeley (17).... L—23 mo. 
L—16 mo. 
Nystrom (18)*... R—»o mo. 
Burgess and Hartwell (19).....| L—o9 mo. 
Tendler (20). | L—4.4 mo. 
Murray (14).. D—¥4 mo. 
Linton and Warre n (21). Suen 8 5 D—3 mo. 
Jefferson (22). 5 D—3 mo. 
Culmone (23). 4 5 L—3 mo. 
Griffiths (24) D—3 mo. 
Wilson (25)T.. heats L—3 mo. 
Stegemann (26)......... 55 D—3 mo.+ 
Kaps (27). D—z2 mo. 
Schmorell (28, 20). 


wk. 
Gamble (30).. D—3 wk. 


* Same patient. 
+ Normal heart. 
= dead; L. = 


living; R = recurrence 


through various types of femoral and _ iliac 
incisions are reported. None of these exceed 
this report in survival; two patients were 
older than our patient. One of these patients 
was operated upon, had a recurrence in nine 
months with reoperation and a subsequent 
five-year survival. 

The importance of the time interval between 
onset of the embolus and time of surgery should 
be stressed. Most of the successful embolec- 
tomies are performed within six hours following 
the onset; over six hours the mortality rises 
and the number of survivals drops sharply. In 
Figure 3 an attempt is made to show this 
graphically. The number of reported survived 
patients operated upon within three hours 
or less are plotted at three, those between 
three and six at six, and so on. Of the thirty- 
four patients undergoing embolectomies only 
six were operated upon later than six hours 
following the onset. 

There has been considerable discussion con- 
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satisfactorily. Tourniquets were applied to the 
common iliacs as low as possible after the aorta 
was opened, hoping thus to prevent breaking 
off tails or extensions of the saddle embolus. 
Much has been written in the literature con- 
cerning this and it is questionable whether the 
application of tourniquets might break off 
extensions or whether they might prevent, 
in early cases, passage of a portion of the 
saddle embolus which may be broken off in 
the manipulation of its removal. It would 
seem that in early cases, under three hours, 
when the clot has not had much time to proga- 
gate and especially when the patient is already 
under adequate anticoagulant therapy, appli- 
cation of tourniquets on the common iliacs be- 
fore aortic incision would be a wise procedure. 

It is often impossible to differentiate clin- 
ically between thrombosis and embolism. We 
have performed another direct aortotomy. 
This patient with arteriosclerotic heart disease 
had the cardinal signs and symptoms of ob- 


3 39 
3 57 
44 
1.5 65 
-5 44 
5 52 
5 39 
10 | 4! 
I 38 
| 


362 


Thiessen, Marxen—Successful 


struction at the bifurcation of the aorta. The 
patient died forty-eight hours postoperatively 
of bronchopneumonia and a cerebral-vascular 
accident. At autopsy no source of an embolus 
could be found and it was believed that the 
aortic block had been more probably due to 
thrombosis than an embolus. Anticoagulants, 
however, failed to benefit the patient and at 
autopsy the clot was shown to have reformed. 
This case is not included in the series. 


SUMMARY 


1. A case of successful direct aortotomy for 
embolus is reported, with the patient living 
when last seen twenty-seven months postoper- 
atively. 

2. The cases reported in the literature to 
date and termed successful are reviewed. 

3. The transperitoneal transverse lower ab- 
dominal approach is reported and recom- 
mended. 


4. The importance of early surgery for 
aortic emboli is emphasized. 

5. A case of aortic thrombosis with removal 
of the thrombus is mentioned. 
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ACUTE TENSION PNEUMOPERITONEUM CAUSING 
TENSION PNEUMOMEDIASTINUM 


A PRELIMINARY REPORT 


M. G. Baccort, M.D. 
New York, New York 


ir relaxation required for celiotomy 


produces a temporary increase in the po- 

tential capacity of the abdomen. Once 
the abdominal cavity is opened intra-abdominal 
air pockets form wherever viscera are separated 
from normal contact. The operative field in 
many cases is an artificial intra-abdominal air 
pocket. To express all such air pockets before 
closure is not possible; Pruvot! has empha- 
sized that frequently no attempt is made to do 
so. Therefore, in the course of every abdominal 
section a quantity of air is sealed within the 
abdomen. 

Difficulty in closing an abdomen, even with 
spinal anesthesia, is due at times to the fact that 
the wound edges must be approximated over a 
mass of air in addition to the viscera. When the 
quantity of air sealed into the abdomen is 
great, the return of normal tonus to the ab- 
dominal musculature creates a condition which 
might be termed acute tension pneumoperi- 
toneum, as the belly wall tightens on the 
trapped air. 

Bannon? has collected a series of roentgeno- 
grams which demonstrates very well the dis- 
position of air within the abdomen after sur- 
gery. A study of his pictures shows that the 
magnitude of a postoperative pneumoperi- 
toneum, in some cases, may be comparable to 
the quantities of air introduced into the peri- 
toneal cavity by pthisiologists treating pul- 
monary tuberculosis. 

Air cautiously introduced into the peritoneal 
cavity occasionally causes mediastinal emphy- 
sema. Depending upon the extent to which the 
mediastinal viscera are adherent to each other, 
gas in this region produces two main types of 
pneumomediastinum. When adhesions are neg- 
ligible, benign air block occurs. If they are ex- 
tensive and tough, however, tension pneumo- 
mediastinum takes place provided the quantity 
of gas is significant. Variations in the quantity 
of gas and the nature of the adhesions produce 
intermediate forms of this condition. 
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Mediastinal emphysema presents an obscure 
and variable clinical picture which has caused 
its diagnosis to be largely overlooked, and it is 
probably more common after celiotomy than is 
believed. Accordingly, the following case re- 
ports may be of interest: 


CASE REPORTS 


Case 1. A white female, age fifty-three, in 
good condition preoperatively, underwent ex- 
ploratory laparotomy with cyclopropane and 
ether anesthesia (without intubation). A fibroid 
uterus was removed. The operation was une- 
ventful and the patient returned to bed. Ten 
minutes later she exhibited generalized cyanosis 
of sudden onset and unknown origin. Examina- 
tion of the heart, chest and respiratory passages 
revealed only an atelectatic area on the right 
side too small to explain the cyanosis. Inflation 
of the lungs through a cuffed endotracheal tube 
with oxygen failed to improve her color. Oxy- 
gen therapy was continued and the cyanosis 
gradually receded over a period of five days. 
Apart from the cyanosis her postoperative 
condition and progress were satisfactory. 

Comment. Although the cause of this cyano- 
sis appearing within minutes after the operation 
remains obscure, the most probable explanation 
is that it was a benign case of air block. 

Atelectasis is common after celiotomy and 
one of the explanations advanced is that pul- 
monic interstitial emphysema develops giving 
rise to pneumomediastinum. However, Rubin*® 
mentions rupture of an abdominal viscus with 
escape of gas via the retroperitoneal space into 
the mediastinum as a cause of pneumomedias- 
tinum. Evans and Smalldon‘ recorded this 
condition following abdominal section. They 
present two such cases wherein gas in the 
mediastinum came from below the diaphragm 
although they did not explain the source of the 
gas. 


Case 1. This offers a new explanation for 
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the occurrence of atelectasis and mediastinal 
emphysema following laporotomy as noted by 
Evans and Smalldon. 

A white male, age forty-eight years, was ad- 
mitted to St. Catherine’s Hospital, New York 
City, on September 18, 1949, with a provi- 
sional diagnosis of chronic cholecystitis and 
cholelithiasis which was confirmed by routine 
investigation. The patient’s history disclosed a 
severe attack of pneumonia nine years earlier. 
Physical examination revealed moderate ten- 
derness in the right upper abdominal quadrant 
but otherwise the patient appeared in good 
health. Blood pressure was 100/68. At 8.00 
A.M. the patient received preoperatively mor- 
phine sulfate 14 gr. and atropine sulfate 1 50 gr. 
‘ At 9.00 A.M. anesthesia was started with cyclo- 
propane for induction. Forty units of curare 
were injected intravenously and an _ endo- 
tracheal tube inserted through the mouth 
under direct vision without difficulty. The ab- 
domen was opened and a chronically inflamed 
gallbladder was removed by peeling dissection. 
In the process of suturing the peritoneum there 
was a pause to demonstrate the relaxation 
present in the abdominal wall. The partly 
sutured incision was raised vertically, thereby 
creating a tent-like space. Thus when the 
peritoneum was closed, an unusually large 
quantity of air was trapped within the peri- 
toneal cavity. Except for transient broncho- 
spasm, the procedure was uneventful. The 
operation was completed at 10.00 A.M. and the 
patient was put to bed at 10.15 a.M. At 10.27 
A.M. the patient coughed, became extremely 
cyanosed, respiration stopped and the radial 
pulse was imperceptible. Blood pressure could 
not be determined nor the heart sounds heard 
over the precordium; the pupils were pinpoint 
in size. Artificial respiration and intravenous 
coramine were administered and respiration 
returned with a systolic pressure of 70 and a 
pulse rate of 60. Careful examination yielded no 
evidence that aspiration of vomitus was a factor 
in causing the patient’s unusual condition. 

From 11.00 A.M. to 1.00 P.M. the patient was 
conscious. The generalized cyanosis remained, 
although less marked; the pupils were still con- 
stricted and the blood pressure 120/68. His 
face was peculiarly black. At 1.00 p.m. and at 
3-45 P.M. the patient suffered similar collapses 
to the first episode but with decreasing severity. 
At 5.00 P.M. an anteroposterior roentgenogram 
of the chest was taken at the bedside (with the 
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patient sitting up) which showed a radiolucent 
area along the left border of the mediastinum, 
devoid of lung markings (indicative of medias- 
tinal emphysema). The trachea was in the mid- 
line and a small atelectasis present on the right 
side. The diaphragm seemed unusually high on 
both sides. 

On the first postoperative day at 1:30 P.M. 
the patient’s condition had deteriorated. There 
was severe pain in the region of the xiphoid 
with a sensation of constriction in the lower 
chest. The cyanosis had become very marked, 
aside from the persistently black facies, and 
the patient was unable or unwilling to cough. 
Physical and x-ray examination revealed the 
digestive tract was distended. There was no 
apparent change in this condition during the 
day but slow improvement took place over the 
succeeding four days. The cyanosis and sub- 
sternal pain was gone by the end of the first 
week, but the singular blackness of his facies 
receded very slowly, taking over two weeks to 
clear up. The patient was discharged in good 
condition three weeks after the operation. 

Comment. From the foregoing events the 
following explanation becomes possible: A 
quantity of air was sealed into the peritoneal 
cavity during the operation. At first this pro- 
duced no apparent effect. However, as the re- 
laxation in the abdominal wall wore off, pres- 
sure within the abdominal cavity began to rise 
producing the acute tension pneumoperi- 
toneum. When the patient coughed following 
his return to bed, he suddenly increased the 
intra-abdominal pressure still further, driving 
a quantity of air along the great vessels or 
esophagus through the diaphragm upward into 
the mediastinum. This sudden blast of air upon 
the vagi nerves within the close confines of the 
mediastinum arrested the heart and respira- 
tions at once, in the same manner as do the 
manipulations of a surgeon working in that 
region.° 

The heart and lungs resumed function each 
time spontaneously as the air became dis- 
tributed more evenly throughout the medias- 
tinum. The continued presence of air within 
this space constituted a constant source of irri- 
tation to the contained vagi nerves which was 
shown by the persistently constricted pupils, 
the bradycardia and perhaps the atelectasis. 
The generalized cyanosis, therefore, was due to 
the pressure of this air on the great vessels im- 
peding the circulation, a condition which could 
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not be influenced by giving pure oxygen 
inhalations. 

The black appearance of the facies was due 
to sudden waves of back pressure travelling 
from the violently compressed right heart and 
superior vena cava backward up into the valve- 
less veins of the neck and head. These sudden 
waves of back pressure in the veins forced some 
of the contained blood to rupture through the 
capillary walls. This extravasation produced 
ecchymoses throughout the tissues of the neck 
and head. The eyelids were especially dark due 
to the fact that veins in the eyelids are sup- 
ported only by very loose tissues. This dis- 
coloration, being due to extravascular hemo- 
globin, was unaffected by the patient’s degree 
of oxygenation. The appearance of the facies 
was, therefore, produced by the mechanism of 
traumatic asphyxia.®’ 

Three insults had occurred, the sequence of 
events being the same in each case. A cough® 
caused a sudden rise in intra-abdominal pres- 
sure; this was followed immediately with ex- 
treme cyanosis and cardiac arrest as indicated 
by the disappearance of the pulse, blood pres- 
sure and heart sounds. Spontaneous improve- 
ment followed when the blood pressure was 
found to be within normal limits, the pulse 
slow and full, and the pupils constricted. 

The decline in his condition on the first post- 
operative day following the initial improvement 
was due to the abdominal distention. The dis- 
tention which occurred in the gastrointestinal 
tract slowly forced more air from the abdomen 
up into his ‘mediastinum. Since this was a 
gradual process, it produced generalized cyano- 
sis with severe substernal pain, whereas the 
cardiac phenomena seen the day before were 
associated with air entering the mediastinum 
in an explosive manner. His recovery occurred 
over a period which corresponds approximately 
to the time taken for a small pneumothorax or 
pneumoperitoneum to be absorbed. 

The possibility that the pneumomediastinum 
arose from trauma to the trachea by the endo- 
tracheal tube was dismissed since surgical 
emphysema was not present in the neck. Gases 
in the lung can escape from a ruptured mar- 
ginal alveolus along a blood vessel into the 
mediastinum when positive pressure is used 
according to the Macklins.* However, in this 
case there was no evidence to indicate the pres- 
ence of pulmonic interstitial emphysema. 

Case 11. In an elderly male, following 
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bowel resection, a fistula developed on the 
ninth day. The abdominal wound burst open 
on the eleventh day and immediate secondary 
closure was effected under spinal anesthesia. At 
operation a perforation of the gut was found 
with peritonitis, meteorism and malodorous 
fluid in the peritoneal cavity. The procedure 
was prolonged and, with much difficulty, the 
belly wall was closed with wire. As the patient 
was put to bed, generalized cyanosis suddenly 
developed. 

Oxygen was administered at once through an 
endotracheal tube, but this failed to relieve his 
cyanosis although his cardiac output and 
respiratory movements appeared adequate. 
Auscultation of his chest revealed diffuse crepi- 
tations. By having him hold his breath it was 
shown that these sounds were related to the 
cardiac contractions (Hamman’s sign). 

The patient complained chiefly of dysphagia, 
a symptom noted by Banyai (when pneumo- 
peritoneum was complicated by pneumomedias- 
tinum), until his death four days later from the 
effects of abdominal disproportion. '” 

Comment. In the light of Case 11 the follow- 
ing points are now significant: (1) Perforation 
of the gut means free gas in the abdomen; (2) 
laparotomy introduces air; (3) since force was 
necessary to close the belly, the pneumoperi- 
toneum must have been under considerable 
pressure when muscle tone returned; (4) 
atelectasis was present in both lower lobes. 


REMARKS 


The diagnosis of air block is not difficult 
when it is known that the possibility of air 
entering there exists, e.g., wounds of the neck, 
or following a pneumoperitoneum treatment. 
Surgical emphysema in the neck provides an 
excellent clue when noted. That air remaining 
in an abdomen after a laparotomy constitutes a 
possible cause of pneumomediastinum is not 
generally recognized, but in every case showing 
unexplained generalized cyanosis this possi- 
bility should be explored. 

The surgeon entering the peritoneal cavity 
must also open the posterior peritoneum, all 
organs being in the retroperitoneal space. 
Therefore, besides a pneumoperitoneum he 
leaves a potential exit whence air can escape 
into the viscero-vascular space. 

In the living subject x-ray constitutes a most 
useful and conclusive investigation in these 
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cases. The ease with which this condition may 
be demonstrated on a roentgenogram depends 
on the quantity of air present and the extent to 
which this air can separate the mediastinal 
structures normally in contact. The untoward 
effects of this condition, on the other hand, are 
not directly related to the manner in which it 
shows up on the x-ray and in many cases it 
cannot be shown radiologically.” 

Obviously, if the mediastinal structures are 
adherent, the air cannot cause extensive separa- 
tion, and in such cases it may cause severe 
localized pressure effects even if the quantity of 
air be small, i.e., tension pneumomediastinum.!! 

If air were not invisible, acute tension pneu- 
moperitoneum (alone or in association with the 
various related conditions)!?:!* would surely 
have received more consideration. However, 
unless one were seeking gas in the abdomen, 
other than within the intestine, ie., in the 
peritoneal cavity or the retroperitoneal space, 
its presence would be difficult to detect clini- 
cally or at autopsy. Likewise air in the medias- 
tinum tends to pass unnoticed or to be confused 
with air in the lungs. 

According to Banyai,'4 Overholt and others, 
gas in the abdomen might cause atelectasis by 
splinting the diaphragm or impairing the drain- 
age of a bronchus or bronchiole. Air in the 
mediastinum could cause atelectasis by me- 
chanical compression of [ung tissue or perhaps 
by vagal irritation, a possibility suggested by 
the work of De Takats,’ Pallin' and Xala- 
barder.'® The sudden onset and rapid disap- 
pearance of an atelectatic area (in the absence 
of a mucus plug) is consistent with vagal spasm 
of the bronchioles and alveoli in the affected 
area. 

In view of these considerations it appears 
that the pneumoperitoneum, present following 
an intra-abdominal operation, is an etiologic 
factor in the production of the associated pul- 
monary complications. 

Foregger’ and others have reported a num- 
ber of fatalities and complications in patients 
subjected to celiotomy. Many of these cases, 
attributed to curare, were extremely suggestive 
of pneumomediastinum. Unless this condition 
be carefully excluded, such disasters can hardly 
be ascribed to curare alone. 

Beckhert, Fisher and Harroun” describe 
what they call a “typical case history of a 
death from curare”’ as follows: “‘A man of forty 
is sent to surgery for an elective cholecystec- 


Baggot—Acute Tension Pneumoperitoneum 


tomy. He is put to sleep with thiopental sodium, 
and cyclopropane and oxygen are administered. 
When the peritoneum is opened, the patient 
is insufficiently relaxed. Curare is administered 
and immediately relaxation becomes adequate. 
To facilitate closure of the peritoneum more 
curare is given. At the end of the operation the 
patient is in good condition, well oxygenated, 
breathing spontaneously, with a good pulse and 
blood pressure. He is returned to bed. Half an 
hour later he is found dead. Postmortem ex- 
amination shows atelectasis of both lungs.” 

This “typical” case history bears a remark- 
able resemblance to Case 11 described earlier, 
and in our opinion this “typical” case history 
may in some cases be that of air block with 
reflex atelectasis and cardiac arrest due to post- 
operative “‘acute tension pneumoperitoneum.” 

The magnitude of the pneumoperitoneum is 
related to the increase in the abdominal ca- 
pacity, and also the extent to which the vis- 
cera are disturbed, as air pockets form when- 
ever surfaces normally in contact are separated. 
That cholecystectomy is the operation in the 
“typical” case is simply because this common 
procedure requires a roomy abdomen and in- 
volves much disturbance of the viscera. 

Certainly it is notable that the period of 
thirty minutes, approximately, between the 
conclusion of the operation and the subse- 
quent collapse in the “typical” case corre- 
sponds to the time taken for normal tonus to 
return to the relaxed anterior abdominal wall. 
In Case 11 previously described collapse oc- 
curred twenty-seven minutes after surgery was 
concluded. 

Artificial pneumothorax can cause sudden 
and even fatal collapse due to air embolism.?! 
Therapeutic pneumoperitoneum is attended by 
the same hazard.2? The danger of air embolism 
in chest surgery has been noted.?* Since many 
blood vessels are opened during celiotomy and 
acute tension pneumoperitoneum occurs, the 
incidence of air embolism complicating this 
procedure is probably higher than in those 
subjected to artificial pneumothorax or pneu- 
moperitoneum. This condition should therefore 
be included in the differential diagnosis of 
obscure and dramatic complications attending 
laparotomy. 

The report of Jolleys?* indicates that the 
law of the abdomen, which states that “The 
belly must not alone contain its viscera, but 
should also fit them, while the latter should 
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embarrass neither their host nor fellows,” 
requires emphasis. 


SUMMARY 


1. Three cases of mediastinal emphysema 
following the introduction of air into the ab- 
dominal cavity during celiotomy are described. 

2. The etiology and diagnosis are discussed. 

3. Certain features common to these and 
other reported cases of collapse in the imme- 
diate postoperative period are emphasized. 

4. That pneumomediastinum be considered 
in the diagnosis of patients showing generalized 
cyanosis of unknown origin, also postoperative 
atelectasis, is suggested. 

5. Attention is directed to the possibility of 
air embolism complicating celiotomy, and the 
law of the abdomen is emphasized. 
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NON- TRAUMATIC DIAPHRAGMATIC HERNIA WITH 
COMPLETE EVISCERATION OF THE LIVER 


REPAIR WITH TANTALUM WIRE MESH 


Rosert P. DuTLINGER, M.D. AND SAMUEL B. FLUKE, M.D. 


Harrisburg, Pennsylvania 


been quite thoroughly discussed in the 

surgical literature. Various classifications 
of the different types have been proposed.'~** 
There is general agreement that the various 
types of diaphragmatic hernia may be satis- 
factorily divided into two main groups based 
on the etiologic factor, namely, traumatic and 
non-traumatic. 

Traumatic hernia may be caused by direct 
or indirect violence or by inflammatory 
necrosis, and may occur at any point of the 
diaphragm. 

Non-traumatic hernia occurs more commonly 
at certain sites because of the unusual embryo- 
logic formation of the diaphragm. These sites 
in relative order of frequency of herniation 
are:! (1) the esophageal hiatus, (2) the pleuro- 
peritoneal hiatus (foramen of Bochdalek), (3) 
the anterior substernal opening (foramen of 
Morgagni or Larrey’s space) and (4) the gap 
left by partial absence of the diaphragm 
(usually posterior). 

Non-traumatic diaphragmatic hernia may be 
congenital or may be acquired following birth. 
Congenital defects are far more common in the 
left side of the diaphragm;‘ Harrington? found 
only one right-sided hernia in a series of 404 
cases of diaphragmatic hernia treated sur- 
gically. Acquisition of non-traumatic dia- 
phragmatic hernia implies the existence of a 
congenital diaphragmatic defect, with herni- 
ation of a viscus through this defect at some 
later time. It is often difficult to determine 
whether the hernia has been recently acquired 
or whether such hernia has been present but 
unrecognized since birth. The presence or 
absence of a hernial sac is of some aid in 
differentiation, as in congenital hernia no sac 
is present whereas a sac is often present in 
acquired hernia. 

The symptoms of diaphragmatic hernia are 
complex because of the various structures 
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involved and because of the degree of mechan- 
ical interference with the function of the 
herniated viscera or on diminished pulmonary 
function. 

Many abdominal viscera have been de- 
scribed as comprising the content of diaphrag- 
matic hernias. The stomach is the most com- 
mon, with colon and small intestine next in 
order of frequency. The spleen and kidney have 
been reported as components of hernia. The 
liver has been recorded as herniating through 
the diaphragm but in most instances this has 
been described as lobular rather than total. 
Kleitsch® in 1949 described a case of total 
evisceration of the liver and reported that 
search of the literature at that time failed to 
reveal a previously described case of total 
evisceration of this organ. 

The following case report is of interest in 
that it presents the unusual occurrence of a 
non-traumatic diaphragmatic hernia in an 
elderly adult, reports the rare existence of total 
evisceration of the liver, stimulates speculation 
as to the manner of occurrence and describes a 
satisfactory type of repair employing tantalum 
wire mesh. 


CASE REPORT 


A seventy year old white man was admitted 
to the Harrisburg Hospital on October 6, 
1950, complaining of pain in the abdomen and 
chest and shortness of breath. Sixteen hours 
before admission, without antecedent illness or 
trauma, pain suddenly developed in the right 
upper quadrant of the abdomen while the 
patient was lying in bed. Following this onset 
the pain persisted and gradually became more 
severe, being described as a “feeling of a tight 
band around the lower chest.”’ The patient felt 
bloated and nauseated but did not vomit. About 
four hours before admission he became pro- 
gressively short of breath and blueness of the 
lips and nails developed. 
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The patient stated that he was a retired rail- 
road worker who had always enjoyed excellent 
health. He denied any previous illnesses, acci- 
dents or operations. The family history and 
systemic review were non-contributory. 

Physical examination revealed a well de- 
veloped, elderly white man lying restlessly in 
bed, complaining of shortness of breath and 
pain in the chest and abdomen. His temper- 
ature was 99.6°F., the pulse rate 100 per minute, 
the blood pressure 140/90 mm. Hg and the 
respirations 34 per minute. There was grade 111 
cyanosis of the lips and nail beds. No abnormal- 
ities of the head or neck were present. Heart 
tones were of good quality, the rate regular and 
no murmurs were heard. Percussion of the 
chest revealed dullness over the lower right 
chest posteriorly, with a rather tympanitic 
note over the anterior aspect. No breath 
sounds were audible over the right lung field. 
The left lung was entirely clear to percussion 
and auscultation. The abdomen was moder- 
ately distended and tense, with muscle guard- 
ing and grade 11 tenderness in the right upper 
quadrant. No masses were palpable. Peristalsis 
was hypoactive, only an occasional faint tone 
being audible. The remainder of the physical 
examination was essentially negative. 

The red blood cell count was 4,510,000 per 
cu. mm., with 14.0 gm. (g1 per cent hemo- 
globin. The leukocyte count was 9,650 per cu. 
cm., with 70 per cent polymorphonuclear cells 
and 30 per cent lymphocytes. The erythrocyte 
sedimentation rate was 52 mm. per hour. The 
blood urea was 50 mg. per 100 cc. The Kline 
test for syphilis was negative. 

X-ray of the chest and a plain scout film of 
the abdomen in the supine and upright posi- 
tions revealed a dilated gas-filled loop of bowel 
extending into the right thoracic cavity as high 
as the arch of the aorta with several small 
shadows lying beneath the larger loop. There 
was a shift of the heart and mediastinum to the 
left. The left lung field was normal. (Fig. 1.) 

A diagnosis of right diaphragmatic hernia 
was made and the patient was treated with 
oxygen, intravenous fluids, gastric suction 
through a Levine tube and sedation. His general 
condition improved but he continued to com- 
plain of rather severe pain below the right 
costal margin. His abdomen became more 
tense and distended and peristalsis became 
hyperactive and was clearly audible over the 
entire right chest. About thirty-six hours after 
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Fic. 1. Preoperative chest x-ray showing loops of 
bowel in right thoracic cavity. 


admission there was a rise of the temperature 
and pulse curves with increasing abdominal 
distress and distention. It was believed that 
intestinal obstruction was impending and 
immediate surgery was deemed advisable. 

A right thoracotomy was performed under 
nitrous oxide-oxygen-ether anesthesia admin- 
istered through an intratracheal tube. The 
thorax was opened through the eighth inter- 
costal space, dividing the ninth rib at its 
costovertebral angle. The right thoracic cavity 
was almost completely filled with abdominal 
viscera consisting of the entire liver, transverse 
colon and approximately one-third of the small 
intestine. The posterior aspect of the diaphragm 
was entirely absent and only a thin rim of the 
anterior portion was present, measuring 5 cm. 
at its widest point. There was no movement of 
this remnant. The entire liver was lying within 
the thoracic cavity, having rotated upward 
180 degrees so that its inferior surface lay an- 
terior, with the gallbladder lying prominently 
near the apex of the thorax and the duodeno- 
hepatic omentum clearly exposed throughout 
its entire extent. The liver was attached only 
at its posterior surface by the coronary 
and triangular ligaments. The entire dilated 
transverse colon and mesocolon lay anterior 
to the liver, with a number of loops of small 
intestine lying below the colon. No definite 
hernial sac was present. A number of rather 
fine adhesions were present between the ab- 
dominal viscera and the parietal pleura, and a 
small amount of straw-colored fluid was present 
at the base of the thoracic cavity. (Fig. 2.) 

An attempt was made to reduce the hernia 
through the diaphragmatic defect but this 
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Fic. 2. Artist’s drawing of operative findings. 


met with difficulty because of the marked 
dilatation of the colon. The thoracic incision 
was then carried anteriorly through the costal 
cartilage and the remaining anterior portion 
of the diaphragm divided. The loops of small 
and large bowel were then replaced without 
undue difficulty, following which the liver was 
rotated downward into its normal position. 
The severed margins of the narrow anterior 
diaphragmatic remnant were approximated 
with interrupted silk mattress sutures. This 
left an ovoid diaphragmatic defect which 
measured approximately 14 by 10 cm. in area. 
A piece of tantalum wire mesh was cut to 
approximate this defect allowing an overlap 
at the edges, and this patch was sutured into 
place over the diaphragmatic defect by means 
of horizontal mattress sutures of silk. The re- 
sultant closure obliterated the diaphragmatic 
defect completely and was accomplished with- 
out tension. The right lung was completely re- 
expanded and the thoracicoabdominal incision 


was closed in layers with interrupted chromic 
catgut sutures and silk skin sutures. A rubber 
catheter was brought out through the posterior 
angle of the incision and connected to a water- 
sealed drainage bottle. Penicillin, 500,000 units 
dissolved in 30 cc. of sterile water, was in- 
jected into the thoracic cavity through the 
clamped tube. The patient received 1,000 cc. of 
whole blood during the operative procedure, 
which he withstood without incident. 

The patient’s postoperative course was en- 
tirely uneventful. The drainage catheter was 
removed in twenty-four hours and the patient 
was made ambulant at this time. X-ray 
examination of the chest revealed the right 
lung to be completely re-expanded and the 
tantalum mesh patch to be in good position. 
(Fig. 3.) There was no motion of the right 
diaphragm. The operative wound healed per 
primam and the patient was discharged from 
the hospital ten days after operation. 

He has been examined at intervals since his 
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Fic. 3. Immediate postoperative x-ray of chest showing tantalum mesh patch in right diaphragm (arrow). 


Fic. 4. X-ray film one year postoperatively; oblique view from below showing right diaphragmatic area and appear- 


ance of tantalum mesh patch. 


discharge from the hospital. When last seen, 
one year after operation, he stated that he was 
in excellent health with no complaints referable 
to the respiratory or gastrointestinal systems. 
Auscultation of the chest revealed no ab- 
normalities. At fluoroscopy there was still only 
paradoxic movement of the right diaphragm. 
X-ray of the chest revealed the tantulum mesh 
patch to be in the same position as on the first 
postoperative x-ray. No abnormalities of either 
lung field were visible. (Fig. 4.) 


COMMENTS 


Of primary interest is a consideration of the 
causal mechanism of this hernia. In view of the 
extensive defect present in the right diaphragm 
and of a negative history of trauma a congenital 
type of hernia must be assumed. It seems prob- 
able that this was of the type caused by 
congenital absence of the posterior aspect of 
the diaphragm or, possibly, through the pleuro- 
peritoneal hiatus of the foramen of Bochdalek. 
Since the entire posterior aspect of the 
diaphragm was absent, it seems likely that 
the former type is the more accurate as to 
classification. 

If this assumption is correct, how does one 
explain why this active, healthy individual 
with a large diaphragmatic defect could carry 
on his vigorous pursuits for seventy years only 
to have his abdominal viscera suddenly migrate 


September, 1952 


into his thoracic cavity while lying quietly in 
bed? The presence of congenital defect must be 
assumed since there was no history of trauma 
or infection. Moreover, it seems logical to 
assume that the hernia was acquired suddenly; 
it seems highly improbable that the liver and 
intestinal viscera could be present within the 
thorax for many years without causing some 
distressing symptoms. 

Although no attempt to explain the mech- 
anism of occurrence must be hypothetical, it 
seems not illogical to assume that congenital 
absence of the posterior portion of the dia- 
phragm was present since birth but that no 
hernia occurred because of the position of the 
liver which effectively closed the defect. Be- 
cause of some unknown precipitating factor, 
and after many years of effectively plugging 
the diaphragmatic opening, the liver suddenly 
rotated itself upward through the hiatus, the 
posterior margin acting as a hinge. Following 
the evisceration of the liver into the thorax the 
intestinal viscera followed through the now 
unguarded opening. 

The method of repair was discussed at some 
length prior to operation. It was anticipated 
that a large defect might be present which 
might require a graft to obtain obliteration. 
The use of a musculofascial flap such as de- 
scribed by Rives® and Parrella’ was considered. 
The thigh was prepared for the taking of a 
fascial graft and tantalum wire mesh was made 
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readily available. At operation tantalum wire 
mesh seemed most adaptable to closing the 
defect and was selected rather than a free 
fascial graft because of the lack of a satis- 
factory vascular bed. 

The reactions of tissues to tantalum mesh 
have been carefully described by Koontz.*:! 
Monahan" has reported a case of eventration 
of the diaphragm repaired with tantalum mesh 
in which no harmful effects to lung tissues were 
noted. Although we have encountered no 
reports in the literature of the employment of 
this material in the repair of actual diaphrag- 
matic defects, the use of tantalum mesh 
in this instance has to date proved entirely 
satisfactory. 


CONCLUSIONS 


1. The types of diaphragmatic hernia have 
been briefly reviewed. 

2. A case of non-traumatic, acquired dia- 
phragmatic hernia with complete evisceration 
of the liver in an elderly adult is reported. 

3. Satisfactory repair of this diaphragmatic 
hernia employing tantalum wire mesh is 


described. 
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ANOMALY OF THE VAS DEFERENS* 


Emite Biocu, M.p. AND W. C. M.D. 


New Orleans, Louisiana 


testis are few in number and deal mainly 
with failure of union between the epi- 
didymis and the testis. Reference is made 
to Badenoch! and Brunzema? who found it 
four times in 104 cases of undescended testis. 


"Ties reported congenital anomalies of the 
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non-contributory. He was the father of one 
child now thirty years old. 

Physical examination revealed the following 
vital signs: blood pressure 120/70, pulse 80, 
respirations 20, temperature 98.6°Fr. Physical 
findings were within normal limits except 
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Fic. 1. Diagram of anomaly of vas deferens. 


Kaufman’ and Windholz‘! mentioned a com- 
plete separation of the epididymis and testis. 
Wilson® recorded one case in which the testis 
was in the inguinal canal and the epididymis 
was in the scrotum. Ombredanne® described 
separations occurring occasionally when there 
was a vestigial testis. Wangensteen’ quoted a 
case of an epididymis with a vestigial structure 
attached to it which had none of the appearance 
of the testis. Hobday* mentioned that in the 
horse the epididymis is occasionally found 
in the inguinal canal while the testis is in the 
abdomen. 

The case we wish to report represents a 
type of congenital anomaly which has not 
been reported in the literature, so far as we 
could ascertain. (Fig. 1.) 


CASE REPORT 


Mr. H. P. C., age fifty-seven, was admitted 
to the Touro Infirmary (No. 10627-50) on 
August 16, 1950, with a twenty-year history 
of a hernia of inguinal-scrotal type which 
had never incapacitated him in any way, 
including outdoor sports. Past history was 


for the presence of a large right inguinal- 
scrotal hernia which was easily reduced. 
Laboratory data including complete blood 
count, urine, chemistry and serology were 
normal. 

Surgical procedure was as follows: An in- 
cision was made in the skin parallel to the ilio- 
inguinal ligament and carried through external 
oblique aponeurosis. After opening the in- 
guinal canal, the entire hernial mass was 
brought into the wound. As the hernia was 
thought to be of congenital type, the sac was 
opened with the idea of creating a proximal 
and a distal sac from within. The proximal 
sac was isolated and a purse-string suture 
placed from within the sac and reinforced 
by a transfixing ligature to obliterate the 
internal opening. In attempting to isolate the 
vas deferens in the distal sac it was found 
that the vas ended in rete fashion into the 
inferior portion of the tunica vaginalis and 
was accompanied by a large vein. The spermatic 
cord was identified. The cremasteric muscle 
fibers and infundibuliform fascia were sep- 
arated and the cord was found to contain no 


* From the Surgical Department, Touro Infirmary, New Orleans, La. 
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vas deferens. All other spermatic structures, 
the testicle and epididymis were intact. 

At operation, with the idea of preventing a 
postoperative hydrocele and obtaining a more 
secure hernioplasty, an orchidectomy with 
removal of the cord was done. The pathologist’s 
report confirms the fact that the vas deferens 
did not communicate with the epididymis. 

In repair of the inguinal canal the trans- 
versalis fascia was approximated to the ilio- 
inguinal ligament with interrupted cotton 
sutures. The external oblique aponeurosis 
was reapproximated with interrupted sutures; 
the superficial fat and fascia closed with inter- 
rupted catgut sutures; the skin was closed 
with Michel clips. Postoperative course was 
uneventful. 


COMMENTS 


In an attempt to explain the anatomic 
defect, standard textbooks on embryology 
were of no avail. We could find no similar 
cases in the literature. In reviewing the 
embryology of the genital tract one finds the 
following: The mesonephron forms a strong 
projection into the body cavity from the 
posterior wall of the abdomen. On the medial 
surface of the peritoneum, which covers it, a 
thickening appears which is termed the genital 
ridge. The upper part of the ridge becomes the 
testis, while the remainder becomes the 
gubernaculum. As the testis develops, the 
upper part of the Wolffian body (mesonephron) 
enters in relation with the testis and direct 
union with the seminiferous tubules. The 
Wolffian body then divides into a reproductive 
and excretory portion; when the metanephron 
(permanent kidney) develops, the excretory 
portion of the Wolffian body degenerates, 
leaving a few tubules as the vas aberrans and 
paradidymis. The reproductive portion forms 
the tubules of the epididymis and serves to 
transport the spermatozoa to the Wolffian 
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duct. The Wolfftan duct persists (in the male) 
to form the vas deferens of which the seminal 
vesicle is an out pouching and the ejaculatory 
duct a continuation. 

The explanation of this reported anomaly 
seems to lie in the similarity in the develop- 
ment between the gastrointestinal tract and 
the Wolfftan duct. Both begin as a solid 
structure which becomes tubular, later solid, 
and finally tubular again. It is well known that 
one may find two blind ends of small bowel 
with no evidence of connection. This is ex- 
plainable on the basis of an area of atresia 
forming a narrow band connecting the two 
segments of bowel. As the infant grows the 
weight of intestine is of sufficient distracting 
force to tear this cord in two. We believe 
that a similar area of atresia occurred in the 
Wolfftan duct of this patient and that the 
forces involved in the descent of the testicle 
were sufficient to cause a complete severance 
of the atresic portion of the vas deferens, 
resulting in a vas deferens which did not 
communicate with the epididymis. 
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A NEW AID IN THE MANAGEMENT OF COLLES’ FRACTURE 


E. SHERBURNE LOVELL, M.D. 


Springfield, Vermont 


or surgeon is called upon to treat the 

common Colles’ fracture and the dis- 
ability or deformity which all too often follows 
its treatment are constant reminders that there 
may still be considerable room for improvement 
in our methods. It is the purpose of this brief 
paper to present the details of a device which 
would seem to obviate some of the disadvan- 
tages of certain common methods of handling 
this fracture. 

Reduction of Colles’ fracture is commonly 
carried out manually with the surgeon using 
both hands for traction and countertraction, 
breaking up the impaction and restoring the 
fragments to their normal position. Counter- 
traction may be provided by an assistant, or 
indeed (spring-balance traction and counter- 
traction) is used by some men for the reduction 
itself and maintenance of position during 
application of the immobilizing medium. Ex- 
cept in the latter instance, plaster is applied 
by the surgeon while still trying to hold the 
reduction, or by an assistant trained in the use 
of plaster while the surgeon concentrates on the 
reduction alone. Postreduction x-rays may or 
may not be taken during this phase. The means 
of immobilization varies widely over the coun- 
try, including metal splints, dorsal or dorsal- 
volar plaster splints, circular casts to either 
below or above the elbow and so-called sugar- 
tong plaster splints. The position of immobiliza- 
tion is sometimes extreme as in the Cotton- 
Loder position of acute flexion, with ulnar 
deviation and pronation, or more commonly is 
some less extreme modification even approach- 
ing the neutral position. 

For some time I have thought that the usual 
methods of handling this fracture fail to pro- 
vide satisfactory means for maintaining reduc- 
tion during the application of plaster and that 
often loss of position results, the forerunner of 
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an unsatisfactory result. The apparatus herein 
described was designed primarily to overcome 
this deficiency. It incidentally provides several 
other desirable features. 

The Colles’ fracture frame (Fig. 1) is basi- 
cally a portable device which may be clamped 


Fic. 1. Apparatus clamped to table, ready for use. 
Manner of adjustment of various parts is clearly seen. 
Padding has been removed from upper arm rest to 
show construction detail. 


to almost any table, supporting a_ vertical 
metal rod from which extends a similar hori- 
zontal rod. Attached to the upright rod is an 
adjustable, padded, slightly concave metal 
plate against which the patient’s arm is held, 
thus providing unassisted countertraction. 
(Fig. 2.) Supported by the horizontal rod is a 
thin, slightly concave metal splint for support 
of the forearm. This is adjustable by means of a 
lock nut to any height and in either vertical or 
horizontal planes. (Figs. 1 and 2.) It is readily 
detachable from its upright support. 
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P 
Fic. 2. Reduction of fracture; upper arm rest provides countertraction. 


Fic. 3. Maintenance of reduction in desired position after lowering forearm 
onto forearm rest. X-rays may be taken in both planes at this time. 


Fic. 4. Cast applied while reduction is maintained; forearm rest included in 


plaster. 


Fic. 5. After plaster has set, forearm rest is detached and removed from 
beneath cast. If cast is to extend above elbow, it is completed at this time. 


The use of the frame is best depicted in 
Figures 2 to 5. The patient is placed on a 
suitable table. The frame is clamped to the 
appropriate side of the table (it is completely 
reversible for opposite extremities) at a level 
corresponding to the patient’s arm abducted to 
90 degrees. Adjustment is then made with the 
locking nut so that the padded upper arm rest 
is at the proper height and angle and the elbow 
extends slightly beyond its outer end. The 
forearm rest is then adjusted to support the 
forearm properly, with the wrist joint itself 
clearing the tip of the splint. This is important 
in consideration of the postreduction x-rays. 

The patient is then anesthetized. The sur- 
geon next reduces the fracture in the usual 
manner, over the forearm support. Valuable 
countertraction is afforded by the upper arm 
rest, obviating the necessity for an assistant 
at this point. The wrist and forearm are then 
lowered onto the forearm rest, the surgeon 
maintaining the desired position by grasping 
the patient’s fingers in one hand and the 
thumb in the other. Anteroposterior and 
lateral x-rays may then be taken. If the reduc- 
tion is unsatisfactory, the fracture is then 
remanipulated and more films are taken. Once 
satisfactory position has been attained, the 


holding of the patient’s thumb and fingers 
may be delegated to any assistant, trained or 
untrained, and the surgeon is free to manage 
the immobilization. 

If a below-elbow circular plaster cast is to 
be applied, stockinet or sheet wadding may 
be applied over the forearm and the forearm 
rest without disturbing the fracture. Plaster 
is then applied as desired to just below the 
elbow. It will be seen that the forearm rest 
does not interfere with this in any way, being 
little more than 1 mm. in thickness except at 
the most proximal portion. The plaster is then 
allowed to set, after which the forearm rest is 
detached from its supporting upright and is 
slid out from between the forearm and the 
plaster. For the surgeon who wishes an above- 
elbow cast it may be completed at this time. 
The apparatus is of relatively little help to 
the surgeon who insists on a sugar-tong plaster 
splint. Nevertheless, in such a case the forearm 
rest need not be utilized at all. The upper arm 
rest provides countertraction and a sugar- 
tong splint could be applied with the wrist 
and forearm held extended horizontally. 

With the forearm rest entirely detached, 
the apparatus is helpful in providing counter- 
traction for reduction of fractures of both 
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bones of the forearm. Postreduction films are 
readily obtained prior to application of plaster. 

This apparatus has been used in the treat- 
ment of Colles’ fractures for well over two 
years and has proved to be a valuable aid in 
these cases. 

CONCLUSIONS 
The obvious advantages of this fracture 


device over other methods of treating a Colles’ 
fracture are as follows: 


1. The reduced fracture is maintained in a 
stable manner while x-rays are taken and while 
plaster is being applied. 

2. One untrained assistant suffices. His job 
is extremely simple. 

3. Countertraction is provided, relieving the 
surgeon of producing both traction and 
countertraction himself. 

4. The surgeon is free to apply the plaster 
himself instead of requiring a trained assistant. 


GASTROINTESTINAL carcinoids originate in the chromargentaffin cells in 
the crypts of Lieberkiihn. They have a marked affinity for silver stains and 
frequently undergo malignant degeneration. Although rare they are most 
often seen in the appendix. Here they are less apt to undergo malignant 
change with metastases (only 5 or 10 per cent) whereas a much larger per- 
centage of carcinoid tumors of the stomach and the rest of the gastro- 
intestinal tract manifest such malignant characteristics. (Richard A. 


Leonardo, M.D.) 
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PROBLEMS IN WET COLOSTOMY MANAGEMENT 
FOLLOWING RADICAL PELVIC SURGERY 


USE OF A NEW GIANT BALLOON CATHETER 


Joun W. Bett, mM.p., MAsAo YATSUHASHI, M.D. AND LANGDON PARSONS, M.D. 


Boston, Massachusetts 


"Tan increasing employment of radical 


surgery for the treatment of advanced 

pelvic carcinoma has resulted in new 
problems of postoperative care for this group 
of patients. Total excision of pelvic viscera, 
“pelvic viscerectomy or exenteration,” includ- 
ing by definition a total cystectomy necessi- 
tates ureteral transplantation.4> Although 
several surgeons!” report considerable success 
with the creation of artificial cecal bladders, 
the majority of operators continue to prefer 
some method of ureterosigmoid implantation. 
The consequent formation of the once dreaded 
“wet” colostomy with combined urinary and 
fecal discharge presents some difficulties in 
management not occasioned by the usual 
“dry” colostomy. 

Appleby® has attempted bilateral uretero- 
cecal transplants, claiming thereby to reduce 
the wet colostomy efflux by 30 per cent. He 
reports survival in four cases from four and a 
half to seven years. Experimental evidence 
does not substantiate the feasibility of this 
procedure. Boyce’ has shown in the experi- 
mental animal (dog) that longevity is greatly 
. reduced following diversion of the entire uri- 
nary stream into the cecum. In these animals 
the absorption of nitrogenous constituents 
from the colon resulting in elevation of blood 
non-protein nitrogen, urea nitrogen and crea- 
tinine caused a uremic type death in sixteen 
to twenty-one days. 

It is our purpose to present a brief summary 
of experience with approximately thirty-five 
ureterosigmoidostomies and to suggest the use 
of a new tube to facilitate the immediate post- 
operative care of these patients. 

Although we have customarily opened the 
colostomy at the completion of the operation 
even though it is implanted in the main 
wound, we have never seen complications 
directly attributable to this procedure. With 
the use of the mucosa-to-mucosa type of 
ureterosigmoid anastomosis minimizing stomal 
edema, urine may appear almost immediately 
on the dressing. 
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During the first two or three postoperative 
days the usual wound dressings augmented 
with thick abdominal pads of gauze are most 
helpful in absorbing urinary drainage. The 
adjunctive use of various protective skin 
pastes such as aluminum oxide, castor oil—zinc 
oxide mixture, Bellinger’s paste or simply 
vaseline gauze around the wet colostomy are 
valuable in preventing skin breakdown and 
keeping excretory products from constantly 
bathing the underlying healing wound. 

Since the wet colostomies are located in or 
near the long abdominal wound, the presence 
of dressings saturated with urine may theo- 
retically slow wound healing, predisposing to 
wound infection and skin maceration. Perhaps 
the major factor in failing to collect the urine 
in a receptacle is the inability to judge output 
volume in estimating fluid balance. Although 
dressings may be weighed, this is not a prac- 
tical method for the average hospital. 

In lieu of wound dressings a useful alterna- 
tive is to tie a large bulbous retention catheter 
into the projecting bowel at the completion 
of the operation. This obviates the pocketing 
of any large amount of urine in the distal 
colon segment with subsequent discomfort to 
the patient. Further, with the bowel atonia 
following operation there may be some delay 
in the appearance of liquid contents at the 
colostomy stoma. Water (urine) always running 
downhill or taking the path of least resistance 
may gravitate into the proximal descending 
colon in the absence of peristaltic activity. 
Since the ureters are usually implanted on an 
ascending near vertical limb of sigmoid colon 
both gravity and the variable edema of the 
colostomy stoma must be overcome. These 
factors are evident in patients with preliminary 
transverse colostomies in whom the urine 
may drain almost entirely from the distal 
stoma of the transverse colon and very little 
from the lower sigmoid colostomy. 

By far the most satisfactory method of col- 
lection in handling a wet colostomy is the use 
of a water seal type of bag. Several practical 
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Fic. 1. Giant 40F tube (upper) with bag inflated compared to standard 20F Foley catheter (lower). 


models are now available. (Rutzen, Carhart, 
Fazio, Pierce, Hays, Perry.) These bags are 
ideal for the convalescent care of these patients, 
in general almost solving the problem of wet 
colostomy management. However, it is appar- 
ent that the use of these bags is not feasible 
during the first seven to ten postoperative 
days, with the exception of the Bellinger cup 
which may be used immediately. A period of 
at least ten days is necessary for the colostomy 
stoma to shrink down and assume a semblance 
of its future shape. 

Many of the colostomy rings in the rubber 
or plastic bags must be cut or measured to fit 
the stoma. If a water-tight seal is to be main- 
tained, it is apparent that maximum shrinkage 
should have occurred. In addition, fitting a 
bag too early may necessitate the repurchase 
of a smaller or larger assembly after the stoma 
has assumed its final shape. 

Besides this requirement other disadvantages 
of a bag in the immediate postoperative period 
may be mentioned. The presence of even 
slight skin maceration with an exudative, 
weeping surface about the colostomy may 
prevent adherence of the skin cement necessary 
for the bag’s water-tight seal. As the healing 
wound may be quite tender, many patients 
are unable to tolerate the pressure of a bag 
prior to the second postoperative week. 

The difficulties of controlling a wet colostomy 
with the attendant frequent dressing changes 
until bag usage became practical led to a trial 
of intubating the stoma immediately or after 
two or three postoperative days. A soft rubber 
catheter of the rectal tube variety was used 
with varying success. This tube was difficult 
to maintain in spite of diligent attempts at 
security. Further, the diameter of the tube 
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was usually not adequate to conduct soft fecal 
material without frequent plugging. 

With the cooperation of C. R. Bard, Inc., 
Summit, New Jersey, one of us (J. W. B.) 
designed a large, soft rubber tube with an 
inflatable end balloon. (Fig. 1.) The lumen of 
this tube is 40F with a 30 cc. bag located 114 
inches from a whistle tip. This is, of course, a 
Foley type bag so commonly used for constant 
bladder drainage. However, most hospitals 
do not stock larger than a 28 to 30F Foley 
catheter. The larger diameter of this special 
tube facilitates the passage of thin fecal mate- 
rial frequently seen in the early postoperative 
period. This tube is easily retained by inserting 
the bag below the level of the rectus muscle 
and fascia and inflating it with 5 to 10 cc. of 
water. (Fig. 2.) Usually this degree of inflation 
is sufficient to hold the tube against the forces 
of gravity and peristalsis. Inflating to the 
maximum capacity of the balloon is unneces- 
sary and causes the patient local discomfort. 
This tube may be placed on suction but 
gravity drainage is frequently satisfactory. 

The theoretic danger of pressure necrosis 
from an inlying tube is largely obviated by 
the presence of the balloon which when even 
partially inflated tends to maintain the tip 
of the catheter in the center of the bowel 
lumen. We have not seen any damage to the 
bowel wall from the use of these tubes. Exami- 
nation of the distal colon segment at necropsy 
in patients expiring during the first two post- 
operative weeks failed to reveal any damage 
resulting from the presence of the tube. 

It should be emphasized that this tube is 
not advised as a permanent collecting appa- 
ratus. The tube is intended to function as a 
convenient means of collecting excreta until 
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the wearing of a bag becomes possible. In 
addition, early use of tube drainage of the wet 
colostomy minimizes the transient rise in 
blood urea nitrogen so frequently seen in the 
first postoperative week. 


Fic. 2. Tube in place in abdominal wall. 


Patients have reported that with the assump- 
tion of the recumbent posture, particularly at 
night, the water seal bags occasionally leak. 
Several women who have removed the bag at 
night and inserted this tube (connected with a 
bedside jar) have had no soiling during the 
night. Also, it has been found convenient to 
use the tube for a morning cleansing enema 
before attaching the bag. Boyce states that 
rectal or colostomy drainage during sleep 
may be necessary or desirable far beyond the 
usual period of hospitalization. 

It may be stated that we advise these 
patients to use irrigations whenever necessary. 
Liquid stools are not invariably present. In 
time the colostomy may in addition to a rather 
constant dribble of urine discharge one to two 
semi-formed stools per day. These patients 
have been known to become constipated 
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since the conditions proximal to the implanted 
ureters are essentially the same that prevail 
with a dry colostomy. We have not seen any 
so-called reflux ureteritis or pyelonephritis 
from the occasional use of colostomy irriga- 
tions, providing there was no frank obstruction 
at the ureterosigmoid anastomoses. 

This large diameter bag catheter has also 
been used in the rectal segment to facilitate 
the care of patients following total cystectomy. 
Periods of diarrhea or fecal incontinence are 
not infrequent and again nursing care is 
simplified and the patient’s comfort furthered 
by the judicious use of this tube. 


SUMMARY 


Several problems in the management of 
ureterosigmoidostomy following radical pelvic 
surgery are discussed. The use of a large 
diameter rubber catheter with inflatable cuff 
is suggested to facilitate the collection of com- 
bined urinary-fecal discharge in the immediate 


postoperative period preparatory to the appli- 
cation of a water seal bag. 


Many urologists believe and experimental 
evidence suggests that following ureterosig- 
moid anastomosis careful attention to constant 
rectal or colostomy drainage is important 
during early convalescence. 
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facilitates tissue repair 

CHLORESIUM 
Ointment appear 
to be effective agents 
in facilitating growth 
of granulation 

tissue and =z 

epithelization.”” 


Ointment 


Chlorestum a 
Solution 


A new study* of 103 patients with various dermatoses and cutaneous 
wounds emphasizes CHLORESIUM’s antipruritic effects in addition 

to its encouragement of normal tissue repair. “Another significant 
action observed most strikingly in the patients with pemphigus 

was its ability to deodorize foul-smelling lesions secondarily 

infected by anaerobic, proteolytic bacteria.” 


CHLORESIUM OINTMENT and SOLUTION (Plain) contain 
water-soluble derivatives of chlorophyll “a” as standardized in N.N.R. 
In the topical therapy of wounds, ulcers, burns and dermatoses, 

these derivatives, concentrated and highly purified, provide 

the optimum therapeutic benefits obtainable from chlorophyll. 
CHLORESIUM OINTMENT —l-ounce and 4-ounce tubes 
CHLORESIUM SOLUTION (Plain)~2-ounce and 8-ounce bottles 


*Combes, F. C.; Zuckerman, R., and Kern, A. B.: Chlorophyll 
in Topical Therapy, New York State J. Med. 52:1025, 1952. 
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CHEMICAL DISINFECTION PROBLEMS 


when you use BARD-PARKER 
FORMALDEHYDE GERMICIDE 


containing HEXACHLOROPHENE (G-11*) 


B-P Germicide has established a new standard of 
efficiency and economy for solutions used in the 
chemical disinfection of surgical instruments. It 
will destroy vegetative pathogens and spore form- 


ers within 5 minutes, and the spores themselves 


within 3 hours. See comparative chart. 
For practical purposes we suggest the se- 


lection of B-P CONTAINERS—all espe 


Prolonged immersion of delicate steel instru- 
cially designed for use with the solution 


ments in B-P Germicide will not result in rust or 


corrosive damage to surfaces or keen cutting edges. 
Kills tubercie 


Compare this significant data evaluatin 


minutes 


The solution will retain its high potency over long 
the potency of the IMPROVED germici periods if kept undiluted and free of foreign matter. 
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* Trademark of Sindar Corp. 
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PARKER, WHITE & HEYL, INC. 
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The name Deknatel has been recognized as 
the Yardstick of Quality in surgical silk for 
more than 20 years. The reason for this lies 
in the unusual tensile strength of the suture 
material — the constant uniformity of diam- 
eter — and its extreme pliability. Deknatel 
Surgical Silk is moisture and serum resistant 
—non-absorbable, non-capillary, and non- 
slipping. The unvarying quality and uni- 
formity of Deknatel Sutures have won the 
confidence of surgeons everywhere. J. A. 
Deknatel & Son, Queens Village 29, L.I., N.Y. 


Sold by Surgical-Hos pital Supply Houses. 


DEKNATEL sutures 


: The First and Still The First 
OTHER DEKNATEL PRODUCTS—DEKNATEL SURGICAL NYLON, MINIMAL-TRAUMA NEEDLES WITH ATTACHED SUTURES, NAME-ON BEADS 
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NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


OBSTETRICS AND RADIOLOGY 
GYNECOLOGY A comprehensive review of the physics and higher mathematics 


involved, film interpretation, all standard general roentgen diag- 


A full time course. In Obstetrics: lectures, prenatal clinics; 
witnessing normal and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures, touch clinics; witnessing 
operations; examination of patients pre-operatively; follow-up in 
wards post-operatively. Obstetrical and gynecological pathology. 
Anesthesia. Attendance at conferences in obstetrics and gyne- 
cology. Operative gynecology (cadaver). 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver; at- 
tendance at departmental and general conferences. 


nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 
insufflation and myelography. Discussions covering roentgen 
departmental management are also included; attendance at de- 
partmental and general conferences. 


EYE, EAR, NOSE and THROAT 


A combined full-time course covering an academic year (9 
months). It consists of attendance at clinics, witnessing oper- 
ations, lectures, demonstration of cases and cadaver demonstra- 
tions; operative eye, ear, nose and throat (cadaver); head 
and neck dissection (cadaver); clinical and cadaver demonstrations 
in bronchoscopy, laryngeal surgery and surgery for facial palsy; 
refraction; radiology; pathology; bacteriology; embryology; 
physiology; neuro-anatomy; anesthesia; physical medicine; 
allergy; examination of patients pre-operatively and follow-up 
post-operatively in the wards and clinics. Also refresher courses 
(3 months). ; 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technic, 


Two Weeks, starting September 22, October 6, 
October 20 


Surgical Technic, Surgical Anatomy & Clinical 


Surgery, Four Weeks, starting October 20 
Surgical Anatomy & Clinical Surgery, Two Weeks, 
starting September 22, November 3 


Surgery of Colon & Rectum, One Week, starting 


September 15, October 20 


Gallbladder Surgery, Ten Hours, starting October 


20 
Bronchoscopy, One Week, by appointment 
General Surgery, One Week, starting October 6 


GYNECOLOGY—Intensive Course, Two Weeks, 
starting October 20 
Vaginal Approach to Pelvic Surgery, One Week, 
starting September 22, November 3 


OBSTETRICS—Intensive Course, Two Weeks, start- 
ing September 29, November 3 


MEDICINE—Electrocardiography & Heart Disease, 
Two Weeks, starting September 22 
Intensive General Course, Two Weeks, starting 


October 13 
Gastroenterology, Two Weeks, starting October 


27 

General Surgery, Two Weeks, starting October 6 

Breast Thyroid Surgery, One Week, starting Two Weeks, 
October 6 g vep , 

_— Surgery, One Week, starting Octobet_ CysTOSCOPY—Ten-Day Practical Course starting 


1 every two weeks 
Thoracic Surgery, One Week, starting October 20 y 


Fractures & Traumatic Surgery, Two Weeks, _DERMATOLOGY—Intensive Course, Two Weeks, 
starting October 6 starting October 13 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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61st YEAR OF PUBLICATION 


The Leading Independent Surgical Journal 
PRESENTS THE PAPERS OF ... 


The American Association 
for the Surgery of Trauma 
The American Proctologic Society 


The American Society of Maxillofacial Surgeons 


OTHER REGULAR FEATURES... 


The Obstetric Clinic 
Modern Operative Technics 
Practical Surgical Suggestions 

Streamlined Articles 


START YOUR SUBSCRIPTION WITH THIS ISSUE 


The American Journal of Surgery 
49 West 45th St., New York 36, N. Y. 


Please enter my subscription to The American 
Journal of Surgery. Yearly $12.00 U.S.A.— 
$14.00 Canada & Pan American Countries— 
$15 Foreign 


Precision 


IS IN THE BALANCE 


...the Sharpness...the Strength 


To meet the surgeon’s need for PRECISION- 

dependability, every Crescent Blade is 

e precision-made for fine balance 

e precision-honed for extreme sharpness 

e precision-tested for strength and rigidity 

® precision-protected by the new moisture- 
proof, all-climate, aluminum-foil wrapping 

Use of a new Swedish steel of high carbon 

content and unusually fine grain assures 

precision-performance in every “Master 

Blade” for the Master Hand. 


Samples on Request 
CRESCENT SURGICAL SALES CO., INC. * 440 Fourth Ave., New York 16 


Crescent 


SURGICAL BLADES AND HANDLES 
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fer thee successful of... 
LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program. 


ep Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


€2 Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S &s Overcome venous insufficiency, 
SOLUTION-DOMEBORO TABS”, on Page 376,. ‘statis and edema by wrapping 


in the “Manual of Dermatology”’—issued un- 
der the auspices of the National Research DOME-PASTE BANDAGE (Un- 


Council and is recommended to be used wher- na’s Boot) around the entire leg 
arity ever Burow’s Solution is indicated. to supply compression. 


tA) DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y. 
Mokers of the Soothing, Modernized Form of Burew’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 


Back Issues Wanted 


(MUST BE IN PERFECT CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 


$1.00 per copy for the following issues: 


March 1952 January 1950 
April 1952 January 1949 
November 1, 1950 January 1948 


Send to 


THE AMERICAN JOURNAL OF SURGERY, Inc. 
49 West 45th Street New York 36, N. Y. 
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new Lorenzo 
SMO STEEL FEMORAL HEAD 


For reconstruction of the femoral head 
and neck of femur in radical treatment 
of severe arthritic conditions, necrosis, 
or absorbed necks. 


Also used where previous reconstruction 
unsatisfactory. Small, medium and large 
femoral heads, manipulator, assorted 
SMO steel bolts and subtrochanteric 
plates in varied lengths available. 


Write for complete information 


X-ray of reconstruction Lorenzo femoral head 
of arthritic head using assembled on bolt and 
Lorenzo Femoral Head. subtrochanteric plate. 


Ks MANUFACTURING COMPANY, INC. |; 


GUMUU.-THE ASPIRATORS 


You Can Depend On! 


FOR HEAVY DUTY 
Such as Polio Cases. . 


The Gomco No. 791 Heavy Duty Aspirator provides regulated 
suction to 25’ of mercury—sturdily built precision unit for 
the most prolonged periods of aspiration. A ‘‘must’’ for polio 
cases where swallowing reflexes are affected. 


CONTROLLED ASPIRATION 
When and Where You Yeed Je. . 


This compact Gomco No. 789 Portable Aspira- 
tor weighs only 18 pounds and is adjustable 
from 0” to 20’ of suction. Ideal for polio cases, 
post-operative work, urological and broncho- 
scopical suction. Have your dealer show you 
how quietly and efficiently these Gomco 
Aspirators work! 


Write today 
for 


New General Catalog 


SURGICAL MANUFACTURING CORP. H-51. 


834M FERRY STREET BUFFALO 11, N.Y 
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Yr of life among infants 
during the dangerous first month following 
birth provides the best opportunity for reduc- 
ing the toll of preventable death in early life, 
according to Metropolitan Life Insurance Com- 
pany statisticians. Each year about 78,000 
babies in the United States fail to survive the 
first month of life, which is more than twice 
as many as succumb during the next eleven 
months, the statisticians report. Premature 
births cause about half of the loss of life in 
the first month and the majority of the other 
deaths are due to injury at birth or congenital 
malformation. The chances of survival for a 
prematurely born baby are directly related to 
its degree of maturity as measured by birth 
weight. Of the babies who weigh up to 2 pounds 
3 ounces at birth, 95 per cent die in the first 
month, compared with a death toll of less than 
1 per cent for babies over 514 pounds. 


bie Society for the Prevention of Asphyxial 
Death, Inc., announces the beginning of its 
sixth year of sponsorship of courses in resusci- 
tation. Instruction stresses the elimination of 
the death zone of the respiratory tract through 
lectures, demonstrations and clinical practice 
in laryngoscopy and intubation of dogs and 
cadaver. While the course is given regularly in 
New York City, on the first Friday and Satur- 
day of each month, out of town classes have 
met in Boston, Massachusetts; Colymbus, 
Ohio; Washington, D. C.; Los Angeles, Cali- 
fornia and in Honolulu. Requests for out of 
town courses will be considered when applica- 
tion is made by a group of at least twelve 
students. For information please write, Secre- 
tary, S.P.A.D., 2 East 63 Street, New York 
City 21, New York. 


He” lucky are you? One good way to find 
out is by studying the 1951 story of traffic 
accidents in the United States just published 
by The Travelers Insurance Companies of 
Hartford, Conn. This latest edition of their 
annual series is called, appropriately enough, 
“Lucky You.” They make the point with facts 
and figures that if you were not involved in a 
serious auto accident last year, you are indeed 
lucky. 

If you are a speeder, for example, the 1951 
record will show you how lucky you are to be 
alive and well. Nearly 14,000 persons were 


killed and more than half a million were in- 
jured last year by drivers who were exceeding 
the speed limit. One of every three drivers 
involved in 1951's serious accidents was speed- 
ing. Last year, as in 1950 and previous years, 
excessive speed was far and away the most 
dangerous mistake in driving. 


OVERNMENT and industry were urged 

to discard the economically wasteful and 
socially harmful policy of compulsory em- 
ployee retirement at age sixty-five, and to 
begin planning now a constructive program to 
deal with the growing problem of older workers. 
The recommendation was made by a group of 
seventy-five experts in industrial relations, 
medicine, labor and education at the close of 
a three-day conference on the nation’s aging 
population. Dr. Theodore G. Klumpp, presi- 
dent of Winthrop-Stearns, Inc., was chairman 
of the conference. Sponsors were the McGregor 
Fund of Detroit and the National Committee on 
the Aging of the National Social Welfare As- 
sociation. The conferees agreed that retirement 
solely on the basis of age was socially wasteful, 
and that “older persons willing and able to 
meet job requirements could make a positive 
contribution to the national economy.” The 
country is now losing the potential labor of 
1,500,000 persons who could earn $4, 500,000,000 
a year, according to Dr. Thomas Parran, dean 
of the Graduate School of Public Health at the 
University of Pittsburgh. 


RISCOLINE (Ciba), a vasodilating agent 

which was recently (J. A. M. A., 148: 1083, 
1952) observed to relieve muscle spasms in 
certain polio patients, may also serve to reduce 
the need for amputation in cases of gangrene 
and ulceration caused by poor circulation in 
the extremities, according to a clinical investi- 
gation reported in the April issue of Angiology, 
the Journal of Vascular Diseases. 

The investigation, using Priscoline, was con- 
ducted by Dr. Heinz I. Lippmann at Monte- 
fiore Hospital, New York City, over a period 
of three years. Eighty cases of peripheral 
vascular diseases, including patients with 
arteriosclerosis, cardiac conditions and diabetes 
were studied. Dr. Lippmann reported that of 
a group of twenty-two patients with gangrene 
of the heel eleven were treated with Priscoline 
while the remaining eleven received conven- 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS 


Plastic Instruments - Ear, Eye, Nose & Throat 
Lempert Set - Orthopedic - Diagnostic 


President 


L. W. MCHUGH 
Treasurer 


COCHRANE PHYSICIANS’ SUPPLIES, INC. 
133 East 58TH Street New York 22, N. Y. 


PRECISION - ENGINEERED 
SURGICAL INSTRUMENTS AND 
ORTHOPEDIC APPLIANCES 


acme 


engineering company, inc. 


P. O. BOX 2279 
GREENSBORO, NORTH CAROLINA 


WRITE TODAY FOR FREE CATALOG 


] 5” 
Natural or Flesh Colored 


Adhesive Cotton E-L-A-S-T-I-C Bandage 


99 
—Banvact 


skin protecting medicated 
Write for Literature and Reprints 


MFRS. OF ELASTIC BANDAGES AND DRESSINGS 


10 Mill Street Paterson 1, N. J. 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 
NOW 
AVAILABLE 


GOLDBERG METACAR- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 
acarpal Fractures including the 
Thumb. 


Write for Literature and Reprints. 


AMERICAN ORTHOPEDIC APPLIANCES 


P. O. Box 31 Sprincriztp, Mass. 


STRYKER 
CAST 
CUTTER 


Cuts a window, bi-valves, or removes an entire cast 

quickly, safely and easily. Cuts toughest plaster in 

just a few seconds. Spares patient needless pain and 

discomfort. Sturdily built for dependable service. 
STRYKER WALKING HEEL makes 
walking cast easier to apply, more 
comfortable to wear. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


SPONGE BIOPSY FOR CANCER DIAGNOSIS 
(Method of Dr. S. A. GLapstone) 

Sponge Biopsy is simple, rapid, painless, reliable. 
Sponge Biopsy facilitates diagnosis in the early curable 
stage of cancer of the cervix uteri,* rectum, oral cavity, 
skin, etc. Sponge Biopsy has received awards at the 
Scientific Exhibits of the N. Y. State Medical Society 
and the American Medical Association. 


For best results use Onkospunge No. 1 and Gladstone Sponge Bi- 
opsy Forceps, prepared and designed especially for Sponge Biopsy. 


Write for descriptive leaflet and reprints, 
* Ref. Am. J. Surg., March, 1951. 
J.A.M.A. April 21, 1951 p. 1238 
HISTOMED, INC. 


181 Lafayette Street Paterson 1, New Jersey 


Only 
BEAVER 
Makes BENT Blades 
They fit all Beaver knife handles. 
RUDOLPH BEAVER CO. 


Waltham 54, 


Massachusetts 


In answering advertisements please mention The American Journal of Surgery 
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tional therapy. Of the eleven treated with 
Priscoline eight recovered without amputation. 
In the group of eleven who did not receive 
Priscoline only two recovered without ampu- 
tation. Commenting upon the results, Dr. 
Lippmann reported, ‘“‘the healing of ischemic 
heel lesions after prolonged intermittent intra- 
arterial Priscoline treatment, in addition to 
proper management, constitutes the most 
tangible achievement of this form of therapy 
to date.” 


ORTALITY from alcoholism in the in- 

dustrial population has declined by 85 
per cent over the past forty years, the Metro- 
politan Life Insurance Company statisticians 
report. Deaths from acute and chronic alcohol- 
ism averaged 6.3 per 100,000 of the company’s 
industrial policyholders in the period 1911 to 
1917, and 0.9 per 100,000 in 1950. The alco- 
holism death rate in the insured group fell 
sharply in the years just prior to the Prohibi- 
tion Amendment, reached its lowest point of 
0.7 per 100,000 in 1920, the first year the 
Amendment was in effect, and then moved 
upward to a second but lower peak of 4.9 per 
100,000 in 1926. From that point through the 
years a downward trend of the death rate has 
been maintained. 


MERICANS re still predominately a 
small town and rural people despite the 
rapid growth in city population, statisticians 
of the Metropolitan Life Insurance Company 
pointed out from a study of population trends 
as shown by the 1950 census. 

Three-fifths of the American people live in 
places with fewer than 25,000 residents, the 
statisticians said. Less than one-quarter of the 
people live in cities with populations as large 
as 250,000. In fact, twenty-five states have no 
cities as large as 250,000 and thirteen have no 
cities above 100,000. In general, the South has 
the largest proportion of people living in small 
towns and rural areas, while the Northeast 
has the lowest percentage in such places. In 
only seven states—Massachusetts, Rhode Is- 
land, Connecticut, New York, New Jersey, 
Illinois, and California—do the majority of 
people live in cities larger than 25,000. On 
the other ‘hand, in states such as Mississippi, 
South Carolina and North Dakota the per- 
centage of rural population runs as high as 


70 per cent. New York is the most urbanized 
state, with 59 per cent of its residents in cities 
of 250,000 or over. 


CCORDING to an announcement by 
Dr. E. R. Weidlein, President, Mellon 
Institute, Pittsburgh, Pa., the Multiple Fellow- 
ship on Orthopedic Appliances, sustained there 
by special grants from the Sarah Mellon 
Scaife Foundation, will begin its sixth year of 
activities on a materially broadened research 
and development program. During the five 
years in which the Fellowship has been work- 
ing thus far, major attention has been directed 
at the many special design and fabrication 
problems involved primarily in leg, arm and 
back braces. Only in the past year has much 
study been accorded to other kinds of mechan- 
ical aids for crippled and handicapped persons, 
and to improvements in the instrument arma- 
mentarium of the orthopedic surgeon. 

In order to guide effectively the Fellowship’s 
investigational and developmental projects, 
which are quite unlike those of the average 
research group, a special Medical Advisory 
Committee, under the chairmanship of Dr. 
Weidlein, has been set up. Serving on it at 
present are Dr. William S. McEllroy, Dean, 
School of Medicine, University of Pittsburgh, 
Dr. Paul B. Steele, Professor and Head of the 
University’s Department of Orthopedic Sur- 
gery, and Dr. John A. Heberling, Associate 
Professor of Orthopedic Surgery. Dr. Carl C. 
Yount, internationally known authority on 
orthopedics, and an Associate Professor of 
Orthopedic Surgery in the University and 
another member of the Committee, has ac- 
cepted appointment as an Advisory Fellow of 
the Institute, to work closely with the staff 
of the Orthopedic Appliances Fellowship. 
Finally, Dr. Donald A. Covalt, of New York, 
N. Y., and Dr. Augustus Thorndike, of Boston, 
Mass., have consented to serve on the Advisory 
Committee. Dr. Covalt is Associate Professor, 
Department of Physical Medicine and Reha- 
bilitation, New York University College of 
Medicine, and Associate Director of the New 
York University-Bellevue Institute for Phys- 
ical Medicine and Rehabilitation. Dr. Thorn- 
dike is a surgical consultant to the Department 
of Medicine and Surgery of the Veterans 
Administration, and Acting Director of the 
Prosthetic and Sensory Aids Service, V. A. 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


STRYKER Portable 
Suspension Traction Frame 


For fractures of the femur in infants 
and children. Designed for Bryant 
traction and to simplify reduction. 
Fully adjustable for children up to 
seven years. Child can be taken home 

several weeks earlier. 


ORTHOPEDIC 
FRAME 
COMPANY 


Kalamazoo, Michigan 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 
Write for folders showing complete 
line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 


Close-Up of 
Eye Taken 


New Model with Pre-Set Diaphragm 
Control 


35-mm. EXAKTA "VX" 


Single Lens Reflex Camera for 
Parallax-Free Surgical Photography 


The Exakta, with both regular and telephoto lenses, is widely used 
im hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct ‘‘on the subject” 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, 
developmental, and end result pictures of patients: for copying 
X-Rays; and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


With f2.8 Zeiss Tessar ““T’’ Coated Lens with Pre- 


Extension Tube Set 
Microscope Adapter 


Write Dept. 500 for free descriptive booklet “‘E’’ on camera and 
accessories and brochure 0D close-up technique with the Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


The Peabody Splint for ex- 

cellent results in early post- 

operative exercise programs. 

Indicated for Arthroplasty by Prosthesis or in 
Smith-Petersen Mould Arthroplasty. Replaces Make- 
shift Board and Roller Devices. 


Send for 124 page catalog 


EQUIPMENT COMPANY 


300 Ft. Wayne St., Bourbon, Indiana 


AIRE-CAST 


TRADE MARK 


THE ALL-PLASTIC CAST BANDAGE 


@ It's light but strong 
@ It’s X-ray transparent 


@ It’s unaffected by water 


5 Write for technics and prices 


the TOWER COMPANY, Inc. 


P. O. BOX 3181 - SEATTLE, WASHINGTON 


NEW COMFORT NOW! 
Deodorizing 
Colostomy Protector 


Designed for patient's comfort. 
Deordorizes; saves embarrass- 
ment. No bag or cumbersome 
apparatus. Simple design; easy 
to keep clean. Refer patients or 
write for free descriptive folder 
and price list to: 


ETNA Appliance & Equipment Co., Inc., Etna, N. Y. 


YOUNG'S piLATorS 


Extremely useful in the treat- 
ment and prevention of con- 
tracted anus (particularly follow- 
ing hemorrhoidectomy), as an aid 
in perineal dissection and repair 
following delivery. 


Sold only on prescription—ot your surgical dealer or ethical pharmacy 


Adult Set sizes 1, 144, 2, 3—for stretching anal sphincter. 

Children’s Set sizes 0, 1, 114, 2—for preventing contracted anus. 

Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
Write for Literature and Reprints 


F.E. YOUNG & CO. 260 East 73th Street 


In answering advertisements please mention The American Journal of Surgery 
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HESEBROUGH Manufacturing Com- 
pany, makers of ‘Vaseline’ brand prod- 
ucts, celebrated its fifteenth birthday as 
sponsor of the perennially popular Dr. Chris- 
tian show, with a party (May 21) in the 
Hunt Room at “21”? Club. The party also 
honored Dorothy B. McCann, sponsor of the 
show for McCann-Erickson, Inc., and stars, 
Jean Hersholt and Rosemary De Camp, who 
play Dr. Christian and Nurse Judy Price, 
respectively. All have been associated with the 
program since its inception fifteen years ago. 
Guests who congregated to eat birthday 
cake, dance and congratulate the program 
participants included Chesebrough and Mc- 
Cann-Erickson executives as well as many 
celebrities from the entertainment field— 
Sonja Heinie, Don Ameche, Martha Raye, Jane 
Pickens, Dana Andrews and Bert Lytell. 


ONSTRUCTION has started on a new, 
four-story office building at Lederle Lab- 
oratories, Pearl River, N. Y: The new building, 
which will be 80 feet deep and 300 feet long, 
will provide working space for about 700 ad- 
ministrative personnel. It will be of reinforced 
concrete frame construction, and will be com- 
pletely air conditioned. Dr. B. W. Carey, 
Director of Laboratories, said that the new 
building will house executive offices and a 
number of administrative, sales and service 
departments. Several sales offices in 30 Rocke- 
feller Plaza, New York City, will also move 
to the new building at Pearl River. 


ae anyone interested in a history of Civil 
War medicos, the methods of transporting 
the wounded, the surgery done at the time and 
the treating of the medically ill, as well as the 
hospitals of that day, we recommend “Doctors 
in Blue” by George Worthington Adams, pub- 
lished by Henry Schuman, Inc., New York. 
We learn that in the American Civil War 
300,000 Union soldiers lost their lives. There 
were more than 400,000 cases of wounds and 
6,000,000 cases of sickness. From a surgical 
viewpoint most of the wounds were in the 
extremities. If radical amputation was necess- 
ary, infection was the usual result. The mortal- 
ity rate was high. A wound in the chest or 
abdomen was nearly always fatal. But after 
the mistakes caused by poorly trained rural 
physicians, poor anesthesia, a lack of knowledge 


concerning bacteria (Lister came later) and the 
causes of sepsis, a poor or no ambulance service, 
came a semblance of order and, according to 
the author considering everything, “‘the medi- 
cal and sanitary record of the Civil War was on 
the whole a good one.” It is a gruesome recital; 
but to those of our calling who served in the 
last war it will be strikingly impressive because 
of the great distance we have come. His- 
torically, it is a valuable and needed work. 
Written by a careful historian, it will serve as a 
permanent contribution on this subject. $4.00. 


5 gre Blakiston Company brought out “ Psy- 
chosurgical Problems,”’ edited by Fred A. 
Mettler, M.p., PH.D., for the Columbia Grey- 
stone Associates, Second Group of 36 Investiga- 
tors. ($7.) The book is 357 pages long, and con- 
tains 56 figures, 4 plates and 57 tables. A 
bibliography and an index are included. It is 
a factual report on the basic problems of psy- 
chosurgery and a summary of actual case his- 
tories. It should be valuable to all psychiatrists, 
neurologists and surgeons and is highly recom- 
mended. $7.00. 

For an hour’s reading before bedtime we sug- 
gest When Doctors Are Patients, Edited by 
Max Pinner, M.p. and Benjamin Miller, m.p. 
When we first scanned the pages, our subcon- 
scious thought was “‘another of those things”’; 
but once we started reading, we were loath to 
put the book down. Thirty-three physicians 
contribute to the volume with clinical descrip- 
tions of their own diseases, some fatal, others 
merely disabling. Those who have been or are 
narcotic addicts, alcoholics or who suffer mental 
disorders write under pseudonyms. All in all 
fascinating, this book contains 364 pages. W. 
W. Norton & Co., Inc. $3.95. 

Also recommended is Doctors in Blue by 
George Worthington Adams, which is a classic. 
Dr. Adams has given us a survey of the medical 
history of the Union Army in the Civil War. 
Comparing disease and injury as handled nearly 
a century ago with that of World War u, one Is 
impressed with the gigantic advances made in 
every field of medicine, surgery and public 
health. Henry Schuman, Inc. $4.00. 


CIENTIFIC trick of the month (From the 

N. Y. Herald Tribune): ‘A doctor froze 
Jos. V. Cas, Jr.’s appendix with aureomycin 
today so he could get married.” 


(continued on page 52) 
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SURGICAL INSTRUMENTS 
Specializing in the finest 
imported and domestic instruments. 


(Write for catalogue) 


CAMPBELL © ASSOCIATES 
918 Race St. Cincinnati, Ohio 


The New 
PADGETT -HOOD 


Hansen, ELECTRO DERMATOME 


= | ae inches and to any length. A single Surgeon using but one 


i Accurate and uniform grafts of any width up to FOUR 


hand can operate this simple instrument without assistance 


Write to us today for detailed information 


Limmev KANSAS CITY ASSEMBLAGE CO. 


MANUFACTURING CO., WARSAW, IND. ° 
816 Locust Street Kansas City, Mo 


Disintegrating INTESTO-RING 


ALESEN T-TUBE 


For Safer Gastrectomy 


Reduces hazard of duodenal 

stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at your Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
2857 East 11th Street, Los Angeles 23, Calif. 


(INTESTINAL ANASTOMOSIS RING) 


Surgeon can SEE and FEEL the progress of 
the anastomosis. Facilitates and increases 
accuracy of intestinal anastomosis. Disinte- 
grates and discharged in 40 hours post- 
operatively. Contains barium sulfate for 
x-ray purposes. Available at your Surgical 
Supply House. Write for Literature. 5 sizes 
—1l4mm, 18mm, 23mm, 28mm, and 31mm. 


(All sizes are 25mm in length) 


SEAL-INS LABORATORIES — 2857 East 11th Street 
Los Angeles 23, Calif. 


® 
Brand of CHLOROAZODIN U.S.P. 
An Effective Anti-Bacterial Agent in 


TRAUMATIC WOUNDS « DIABETIC GANGRENE 
INFECTED ULCERS + DRAINING SINUSES 


Pharmaceutical Division 


1935 


AZOCHLORAMID IN TRIACETIN 1:500 


For moistening dressings and packings 


AZOCHLORAMID SALINE MIXTURE 


To prepare isotonic saline solution 1:3300 for 
irrigation, hot soaks, compresses, etc. 


Non-toxic to tissue — Virtually non- 
irritating. Non-staining — Odorless — 
Strongly deodorizing PA-11 


Weal WALLACE & TIERNAN PRODUCTS, INC., Belleville 9, N. J., U.S.A. 


In answering advertisements please mention The American Journal of Surgery 
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Outside the Ovory 


(continued from page 50) 


STUDY to determine if isonicotinic acid 

hydrazide (Pyricidin-Nepera Chemical 
Co.), one of the new antituberculosis drugs, 
has a place in public health efforts to control 
tuberculosis is being made by the New York 
City Department of Health. Announcement 
that the study was underway was made on 
_ May 21, 1952, by Dr. John F. Mahoney, 
Commissioner of Health. A six-man committee 
of outstanding tuberculosis specialists has been 
named by Dr. Mahoney to review the data 
produced in the study and to advise the De- 
partment of Health in forming a general policy 
as to the use of the new tuberculosis therapy 
in control work if the study shows such work 
should be carried on. 


— Surgical Dissecting Scissors, featur- 
ing blades with a new wedge shape in the 
plane of the shanks to give greater utility in 
every phase of tissue dissection, have been 
announced by Clay-Adams Co., Inc. 

These new scissors have (1) thinner tips for 
improved visibility when cutting where space 
is limited; (2) keen cutting edges; (3) rounded 
tips for probing; (4) side taper and bevel to 
seek out lines of cleavage in the separation of 
planes of tissues. Kahn surgical dissecting 
scissors are lightweight, well balanced and 
sturdily constructed for continuous use. They 
are particularly effective in the following pro- 
cedures: (1) to split fascia, in laparotomy, by 
an easy pushing action with the blades opened 
slightly and held in a fixed position. The blades 
move along, cutting the fascial sheaths sharply, 
leaving edges that are free of scissors’ crush; 
(2) to probe, tunnel between, separate and cut 
planes of tissue such as peritoneum and mu- 
cosa; (3) to dissect around large blood vessels, 
the ureters, ducts, nerves, lymph nodes, etc.; 
(4) to dissect bluntly with the scissors closed 
and (4) to cut between closely applied clamps 
to divide ligaments, mesenteries, pedicles, etc., 
as a substitute for a scalpel. The thin, wedge- 
shaped blades operate effectively where space 
is limited. 


HE Navy announced that it would make 
176 Naval Hospital Internships available 
to medical school students who will graduate 
in 1953. All applicants, the Navy said. would 


be received and processed in accordance 
with the plan for internship appointments of 
the National Interassociation Committee on 
Internships. 

Prospective Navy interns must meet all 
requirements for a commission in the Medical 
Corps, U. S. Naval Reserve, and must serve a 
minimum of twenty-four months of active 
duty, commencing on the date they start the 
intern training. Appointees to the Naval 
Internships will be commissioned Lieutenants 
(junior grade) in the Medical Corps of the 
Naval Reserve and will receive the pay and 
allowances of that rank during their internship. 

The Navy’s Bureau of Medicine and Surgery 
said its internship training has the approval 
of the American Hospital Association, the 
Association of American Medical Colleges, the 
American Protestant Hospital Association, 
the Catholic Hospital Association and the 
Council on Medical Education and Hospitals 
of the American Medical Association. 

Students interested in a Navy internship 
may obtain further information at any Office 
of Naval Officer Procurement, or by writing 
to the Surgeon General of the Navy, Bureau of 
Medicine and Surgery, Navy Department, 
Washington 25, D. C. 


E read in the June, 1952 issue of the New 

York State Journal of Medicine, of the 
retirement of Dr. George W. Kosmak as Editor. 
A splendid gentleman; the State Journal loses 
an outstanding editor. For many, many years 
Dr. Kosmak has been the editor of The Amer- 
ican Journal of Obstetrics and Gynecology. 
Shortly after he became editor we had a paper 
published in his journal. In this editorship he 
has been outstanding. We hope Dr. Kosmak 
has no intention of retiring from The American 
Journal of Obstetrics and Gynecology, but 
will continue on until the last day. Only best 
wishes. 


T the recent A.M.A. convention in Chi- 
cago, we noted in the Program of the 
Scientific Assembly the sequence of the follow- 
ing two papers: (1) Vaginal Hysterectomy for 
Uterine Prolapse: Report of 1,000 Cases; the 
title of the next paper (2), Is This Hysterec- 
tomy Necessary? 
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POTENT ANESTHESIA 
in Itching and Surface Pain 


Via 20% Dissolved Benzocaine 


A rapid control of surface pain in 
many post-surgical conditions: Hemor- 
rhoidectomies, episiotomies, amputa- 
tions, removal of tape. Also to pre- 
vent pain in rectal and other ex- 
aminations and instrumentation. Avail- 


able ‘‘Clear’’ and ‘With Chlorophyll.’’ 
* 
FREE SAMPLES 
TOPICAL ANESTHETIC OINTMENT 
ARNAR-STONE LABORATORIES, INC. 


(Formerly Named Americaine, Inc.) Evanston, lil. 


CHLOROPHYLL THERAPY 
PLUS BACTERIOSTASIS 


Containing water soluble derivatives 
of Chlorophyll ‘‘a”? and Oxyquinoline 
Benzoate. To aid normal granulation 
of slow healing wounds and combat 
infections. Also for deodorization of 
malodorous lesions. Send for literature. 
ARNAR-STONE 
LABORATORIES, INC. 
(Formerly Named Americaine, Inc.) 
Evanston, Ill. 


CHLOROTHELIA 


OINTMENT and 
SOLUTION 


THE PRIMER BANDAGE 


(moist,) 


combined with 


THE DALZOFLEX BANDAGE 


(elastic adhesive) 


SUGGESTED IN THE PRESSURE TREATMENT 
OF 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities 


where pressure is indicated 


It costs no more to use the best 


Catalog and price-list on request 


Wedical poids Tue. 


5 North Wabash Avenue Chicago 2, Illinois 


Davy Surgical Buttons Hold Retention Sutures Firmly 
Non-Slipping 
Less Scar Formation 
Clean—Comfortable 
Made of Aluminum 
‘e 
Excellent for Mastectomy 
as well as Laparotomy 
FREE SAMPLES, upon request 
At Your Dealers 


AMERICAN MEDICAL SPEC. CO. INC. 
12 East 12th Street New York City 


FRACTURE EQUIPMENT 


Traction Apparatus, Finger Splints, 
Head Halters, Walking Heels 


Catalog Sent on Request through 
Surgical Dealers. 


RAJOWALT COMPANY 
WARSAW, INDIANA 


| 
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ELASTIC RIB BELTS FOR FRACTURED RIBS 


More comfortable and efficient than adhesive strapping. Made of 
the finest quality elastic webbing. Use this ad as an order blank. 


Delivered. 


Less 10% on orders of 12. 
SHIP TO: 


Large Adult. . .$2.75 each 


$2.50 each 


LITTLE MFG. CO., BOX 202, WADESBORO, N.C. 


In answering advertisements please mention The American Journal of Surgery 
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[] Child.........$2.00 each 


WYDASE IN OFFICE PRACTICE | Geert | 


Part of a series on its everyday uses 


e 
Reduction of Simple Fractures 
In the reduction of simple fractures, Wydase added 
to a local anesthetic solution*: 
1. Hastens onset of anesthesia 


2. Promotes wide diffusion of injected 
anesthetic 


3. Reduces swelling, thus permitting 
snug-fitting cast 


Supplied: Vials of 150 and 1500 turbidity-reducing 
(TR) units. 


*150 TR units when added to 25 cc. of anesthetic usually suffices. See package 
circular. 


Lyophilized 


@®WYDASE: 


Hyaluronidase Wyeth 


Wyeth Incorporated e Philadelphia 2, Pa, 


® 
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a potent vasodilator 


Orally and parenterally 
effective, intra-arterially 

as well as intramuscularly 
and intravenously. 

Of proved value in peripheral 
ischemia and its sequelae: 
pain, loss of function, 
ulceration, gangrene, and other 
trophic manifestations. 


Comprehensive information on 
intra-arterial as well as 

other therapy with Priscoline 

is available upon request 

to the Medical Service Division, 
Ciba Pharmaceutical Products, Inc. 
Summit, New Jersey 


Priscoline hydrochioride 

(brand of benzazoline hydrochloride) 

is available as tablets containing 25 mg., 
as elixir containing 25 mg. per 4 cc., 
and in 10-ce. multiple-dose 

vials containing 25 mg. per cc. 

Issued: Tablets, bottles of 100 and 1000; 
Multiple-dose vials, cartons of 1; 

Elizir, bottles of 473 cc. 

(approximately 1 pint) 
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